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IWAK tl J TT 5T v j tttl 

[Steffi 1 ] 

c c^rmmmco ±.izmi&2 nfc tazmfc^mz <r>y&mn#>m t , 

z <r>$>mmco ±.izmj&$ ntzt^mm t 
< ti,m*.. 

mm^mm^mit. mmr^mmt mmt^mMt^mizmmz nrzmm,m^\z & *) & 
z t ^mmtt zsmmfcm?* 

mmm i mm t \$M'&com%z m 2 mfffiwr ^mM^nc & •? mtzm 1 iftfiut * •? m 
imji 1 ~ 3 <^-?ft^ 1 Jitcteix^^i^m^m^icfev^T . 

IS^JI 1 ~ 3 <7>u-f ft>b- 1 Jit iei5<^^Mm#*TtciD v^T » 

Huie^«i±^m't±w^i-^'?5^^ $ n /z ^ T- £> -s 
immn 7 ] 

If *H 1 ~ 6 <m^ft^ 1 JllcietS^Mttifl^ lc*?\^T . 
$§it , * v XJB^Jiii , &V><^*n>fT«5itf>^5S:<i:'bloT#><5 

m&m 1 ~ 7 c^v^-r ft*- 1 Jiicie«co^sim*mTtcfev^T . 

[|f^Jl9] 

t *b 2 otf>^JS^<bfl!/££ ft*: 9 - V -v K ic ft^^M x^EP/jd LT Suffix 7 X v J: ») §£± 
L ^*iT^BUl£ 9-Yv h iz'ffi^ <* tfT -y 7 Bim^jigC L , ituie 9-Yv h ^tftfiSi" 

3 tt^HuieTg&iMJS^tcttfi-T -5 2 -o ^mm&mjkvmmfr >bWf& 2 ntz 
i &mmi*fr<b % z5mnfcm*mmT$mmm<7>±izrti&~t 2 xmt. 
nmmMnwm<r> x\zt&nmi£mf&-t 3 is t . 



rij euTO^ m _u *<- jl. dp m*>m 7L ;i> /ja ^ 'sj **> t _l i± <- 

[«^JI 1 0] 

im&m i i ] 

fi0ie*S5« at. Huifi^i^n. Huie^2^w, wars n> it^&^mm^ 

\z\tm. LTM 2 &JS*>&i£Jfc*>*/h 2 
[H*« 1 2 ] 

i^Jii oxu i i mt&ni&mmfam? \z *?v>t » 

BOiB*gpjitt. miiemi^w. Huiem2^«. ^^j^ttt^ii^iirt* c t %4f« t 
im&m i 3 ] 

it^JH l o ~ l 2 <7>\->-?nfr i Jiicie«^>^i^«#^ j f t fcv^t . 

Btiiesgpjiicji < h ^Huiem i &m . **** 

[tt^Jl 1 4 ] 

i 3 mm<7>fammftmj-\z*>^x . 

1 5 ] 

msm i 3 xn i 4 mm<^^mm^mj-\zis^x . 
im&m i 6 ] 



IT3 AM 13 J u n W W 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

a, Jeff *?ntv^. #ic. *n-7-?»s, ««*tcm«2 *i£'Nt«*ie£§ 

[ 0 0 0 3 ] 

ft*. >^Vtc«. ^i?*^B*»#< fflv^ «b*lT S fc. * tf>*<7> 1 o t L T . DRAM 
(Dynamic Random Access Memory) frfo < fem 2 fix o£ . D R AM^^felfiiif ( & 
T\ >t 'ititvn) TMJ, 1 fi«^S?«#fi:t 1 flfc^MO SF E T (Metal-oxide-semi 
conductor field effect transistor) h ft •) » IjR^ tl/c > * 'J -fe * <0 ^ ft § tc S 
x «b *ifclB<3f<OJRJlgk:Wf5"*- *«JBE% » tr -v h i^bi^89^fy ? >\,^<r> po n J * 
SvMi To f f J i: LTD(OHitCtT\ ffi4£ £ *IT u£ t»- ?*^;&aj-* (3MffF:£SK 
1 . 2#?I) . 
[ 0 0 0 4 ] 

L^L. DRAMf tt, «i!Bfctfl* i: gf»#fi<o#J|gfciNm * C k fr^aimt ft *) » 
S«3*lfc1Si4««S3nTU7. fottii!:, D R A M tt iff%tt<7> > t m=f-X 3h 

iftfM*<&S k ft >K ifflS^lTt?. t u 7 X^U^. 
[ 0 0 0 5 ] 

*«B*tJ!J o T t 9 b*W f£L K^mm-Z&Z^W Wt^L<r> > t t L X it . ROM (Re 
ad only Memory) «fc < *D h fl X u£ fc* „ $ tiT -2, t» — y <o £ ^ fc* ^ 5j-p§| 
X&Zo Zfz. W%mZ.*Sm%^FW ¥£&<r> >t'JUT, EEPROM (Electrically 
erasable programmable read only memory) *fflufc7 7 -y y ^ > t ') (Flash memory) 

*>*mm£ fix\>h (ftft-xm 1 , imtfrmm 2 #m) . nfflftft^ 

[ 0 0 0 6 ] 

^(Sl«r77vya>t')tf)>t'j^ni, MOSF ET^r- htS^ft 1 , (WW** — 
h««i:#jBr- H««*1r Lfc«ffc<7>Ji*><bfta x (Stack gate) « & t 

ft o Tv^. 7 7 7 y a. > t 'J ? U s h icgfft 3 ft Sic <fc •} , MO S F 

[ 0 0 0 7 ] 

^JStc^mf^EfJ/jn LTF -N (Fowler-Nordheim) h>*/HItit:f?> 

& h mn ^ gi # tfe < c t tc * •? ti -5 . 

[ 0 0 0 8] 

7 7 f y 1 > t ') |i , DRAM^)J: 7 ^ 7 U 7 y ^if^fi^^^JxI, F— NS>^ 
^ * ffl i> £ tf> k: » DRAMtJt^Tf"- ?wf§3iA& Vv^ i ic If £ B# n fz 



~xj <jn o 

[ 0 0 0 9 ] 

_hiE Lfc7 => v is a. > ^ "Mctt L . ff££^Jf fltt >t ') i:LTv ^IStt^ #® £ ffl 
ufc^iift > t M (WT> FeRAM (Ferroelectric RAM) M'l±#:<7> G&Mfefjt 
£fflv^T«tttt > * M (WT, MR AM (Magneto resist RAM) t 07 ) ^ tr ^*v± g ^ 
^A,tcCT^£^ tl-rv^ 0 z<n*X. F eRAMli, Ulzmm 1t£ tlx ^ h Z b 
9 . ftm^^ii^^^T-g nif. hj-j&m > ^ tzi-tx-K < a : J v 9<7>D RAMUS 

[00 1 0 ] 

^ismtticii. mitwfemnfr (^m^-h => s v * * t ^nf urn* ) tx^yvit* 

(PVDF) icn^$ tis J; 7 ZMfrTfammfa. B a M g F 4 & ir <?> 7 -y « 
t^M r^fb^^mm^i: 7 ■vft«t$mttli. ^-ffi^ffi 7 W^^ib-f frtt^tisL 

\Z J: o T?>*iJx -7?. SS^^M^T-ti. ft^S^T'Ki^Lfc^fi 

<7>=]>7 : *->->3> (*§-&ff2.H) £ ill 3® ^ if £ flIU <^y>^M lc =fc -d T . ft 

[001 1 ] 

mitWlfammfalt . B a T i 0 3 . PbTi 0 3 £^<7>^n^X77-f h (Perovski te 
) . LiNbOj, LiTaOj4t^8>(4>f n IftiS (Pseudo-i lmeni te) . P b N 
b 3 0 6 , Ba 2 NaNb 5 0i5'5rtw?>7Xf>-yn>X (TB) tgit ( Turag s t en-b r 0 
nze). SrBi 2 Ta 2 0j, Bi 4 Ti 3 0 12 *^^ i^xvxi^il (Bismuth I ayer-st 
ructure ferroelectric. BLSF) ^ , L a 2 T i 2 0 7 & ten -f n ? a t ( P y r och 1 0 r e 
) \zftM2 *i£o 
[0012] 

* ft. Mft^famnftit. * m 7 >y ') =?y (PVDF) 7 v itx- t» 

> (PDV) t£7 -y -fb^^ U ><?>«mi!r#<7>P (VDF/TrEF) 
[0013] 

liLfc^iS#ttl^^7 F e R AMlc ii±tci&fb^^l^m#^f$ffl ^ n^>o £ <b 
(WTs ^nT-x^^f h b r# ^) w^T-tPb (Zr, Ti) 0 3 (PZT) 

[0014] 

v *JSlK«3rt%S|ia# ( B L S F ) jt>**S i: 3 tlTv^ L L . 81* 
«M*»'h3 < »£lgv£ - flax ft b 1 lcSIH**#v^t^||T*>s. 
[0015] 

7 7-vya>t ^ftb*) fcLTDli^tl^F eRAMlctt, £lc , *9v9M£FE 
T M ic ?>M 2 *l -5 , ^ ^ <v 2 m It . 1 F^^yxn^tA-y^lF eRAMttfflJft 
s C nffiM h m 2 3 izfjk-f £ 7 ft X 9 v ? * ><>< 9 o ^tc^ h % ^u-^-^if^ 

>v*? 1 ^-ir^-^ 57MF eRAMtCtl$2 toT ££iftfMfc 3 ^fc2h7>y^? 
2 ^ ^ ?1F e RAMi)'i)5. 
[0016] 

132 3 \Z7jk-T^ 9 v ?m<r>F eRAMli. 1 5 0 l<7)±lc, V-A1502 

. km>i 503, y-h %&mm 1 5 0 4 -zALx&n-hnrzY- h mm 1 5 0 5 «k *> 

^^MOS h 7>y7 1 ?tl!lix. MOSh 7>yX?f)y-xi 5 0 2 iz . TffiMm 1 5 



1 1 > 7K BTi e& HK- A/- '<± -o fiJi Eg. H*/»g» 1 ^ i «i , _1_ pp 1 a l O "J 'd. -O T V ' ' ^ s U~ Ifc WU 

L T US . El 2 3 <r>mT' \t . 7 - Xi« 1 5 0 6 lc«k 0 ±16* t^'y^'y-Xl 502 
ic L T v^S . * . h-M> 1 5 0 3 CttKM> « 1 5 0 7 msfifcff fc* 

[0017] 

C tl^60^itti , ^i^m^^'b * S ^m#Jl 1 5 1 2 *>#ffitf>ft § * 7 — * — K U -f > 
( * * * A, 1 5 2 1 ) \z mti « ««£ tLTitlit^:^, ronJiiuttTof f 

fifcigLTL£u, t»- 5^^ff#§ g t & 0 ©il'£tc fcMt 4 k v> 7 mm*?. 1 o<30 
Ul75<7> £*-tSfflfifc**§ ufc#>, KKIfifttc (iiiiii^uii^ X^i^S. 
[0018] 

±i£ L/iX ?'y?iFeRAMCWL, FETIF eRAMS, iX1M:ttfcfi 7 F e R A 
M k LTfflt^ tlTv^So FETIF eRAMU. 1 h 7>i?X?IF e RAMttif « 

ti, z^iiii^<b, mo sf e T<?>r- h mm t * * *>\,%&<f> y- y- t&mm<r>f<£> *) \z 

KB LfzMFS (Metal-ferroelectric- semiconductor) IF e RAM« M 
OSFET^r- h MM<r> ±.\zfamm&m*mW. LfcMF MI S (Metal-Ierroelectric- 
metal-insulator-semiconductor) IF eRAM. 5 blcMO SF E T^r- Ft it y 
- h %Lmm<7>miz$m i mfrm*MW.Ltz® 2 4 tc^-t i 7 &MF IS (Metal-ierroelect 
ric-insul a tor-semi conductor) IF e R AM& k<?> 1 h 7>yX?IF e RAMd^l, 

[0019] 

121 2 4 tc^-tMF I SX-lt. 16 0 1 <n .Lie % 1 6 0 2 . PM>1 

6 03^fi^, HM>Bl:iI3nfcr- 1 6 0 4 <50±tc. 

*^iat#H 1 6 0 5 ^i£, 3im#J3 1 6 0 5 <nh\z Y- V 1 6 0 6 ^«x5 
. V - X 1 6 0 2 tc tt V - xt| 1 6 0 7 £<fV LT V - X H £E fc* E[J flu $ tu h*M>l 6 

o 3 \zit k u >r >mm i 6 o 8 •&AL-zw.m3tt)*mf0iLx^z. 

[ 0 0 2 0 ] 

Cft^FeRAMli, MOSFE T <?>mft \z fammW<7> ^H^ilffl £ -t± £ t T- 9 

. ftm<?>wimiz r- h 1604 ar<?>^^#^ffltc ft^*i62i *>*^/& 
«atfa*^*aji o . t^ra^fy ? >m^-<r> ronj*4v»urof f j t ltsxo aj-r 

[ 0 0 2 1 ] 

FETIF eRAMT'li, tft ft J5 II fc* «b * ^-^fsnAffiL^rfifoT't. 9$ SI 

. 1 h 7> X 9 l^ft^'yyiF eRAMttt^Tftiiiftt/h§ <7f§SZt<i^, 
^mttfttc*^ijT-*>S!lf IS* if o. Lfc>L&a*<b. Hl^tcii. U7>y^IFeRA 
M<?> 7 *>MF I SIF eRAM (1324) X-li. %i!$«#Jg k W ic r- h ^fe^^ 

^*>sfca6tc. famm$<r>ftmm.-&n*>m-? * 7 *«^««5?i**f£^-t*. 

[ 0 0 2 2 ] 

k Lfc>o fc. Zrtfzdb. Vt&tZWi-Z-ftmZ tifzMF I SIF e RAMli. 

. ^it#<?)^li<)^ ^iciTLTU?. Ctl^^f-a^tc. S^^MF I SIF e R 

AMtcfcoTu. >^ k Lx<7>mft<7)^>- 9&nwm c^-?^) *m 0 s^^tc^ 



I \J V 4 O i 

t Z*>X. MFMI SMF e R AMlc fev^Tli, $S IX tttii (P ttSrRuO; 

ft) <r>±.\zfaMnfr~%WtfcX% Ztztib. MF I S^F e RAMil^i i izm 

mm<n ±.\zfammib-zB!£-t < n&n%f&mi)*x-£ Lt-L^^h. famn 

frit. &m±.lzttLX^^%lz%feLrzf&miitet}*&m$nxz>h-f. *mfr±. 

# w „ 

[ 0 0 2 4 ] 

MF S1F e R AMT'tJv ^mfr^^^mm^'^WtL^^rzdblz. ilH^lcM 
ftMHI'iUc ck ^>^ffi<?>i&T%[E]3ST-S L^U y^ft^MO C V Dft * ir^M 

#fctf>§Hfflk:3tHfcJ§S (IflffilfcftlgS) *«W3nTUr>fc*^ t MF I S^F e RAMi: 
[ 0 0 2 5 ] 

wffi^fb^^f^^ ft* < t t . %m\zxmm&-&%>< Mf&Lrzmtr. mnmm<^mn 
# < i$$n-rus. 

[ 0 0 2 6 ] 

_L3£ LfzF e R AM* irTtt. Ifti^^^fbUiitft^r^^IST^So * 
-Cleft « t£Wti&¥kW.Jkun *<?>mmMl&1i f {£l)*U&'bin-Z^Z>o Mx.lt. -/>iY>i (sol- 
gel) ftbUm&mt&ftM (Metal-organic deposition. MOD) £ # tHfc^vSi&itfift (Che 
mical solution deposition.CSD) , W^I^W ffc^Mffiitftft ( Me t a 1 -o r g an i c chemical 
vapor depos i t i on, MOCVDXtiMOVPE) , >< >\, * • ^f - • ?t;yy a> (Pulse laser de 
po s i t i on. PLD) . mfr $ x H fb^iftftft (Liquid source misted chemical deposition. L 
SMCD) s mM&tft*tff ft (Electro-phoretic depos i t i on, EPD) , ffiJHR 7 V > 7" 

ft ( r 1 -s p u 1 1 e r i n g . R F ^ ^- 7 ? ft ^ 7 7 ^ F a > ^ a- 7 ? ^ H nf ) * ECR^^ 
■V ? ft (Electron cyclotron resonance sputtering) * if ^ l-f ib ft & , 
[ 0 0 2 7 ] 

Cft^f&fjg/^ft^ 7 *>±3rLi: * o twi^ll, '/^y^StMODatliftttliCS 
D«Ti>5. CSDSli, 3fei&«#*>*tt%1r»$gigk:$gflPLs c: ft * * tMe Ife *p • «§ *S 

[ 0 0 2 8] 

L^L, M*p-f£g#lc ck oTli^ft'14^® < Jf2/£T'§ *v^c k C t . Jfi;/ft L 

. c s D>£-?ii. j&$s£ -t± -s. rzdbcoum-&famnfrm<?>* * -as * »? < 

[ 0 0 2 9 ] 

v -*rt£ £<r>fatits:v -irytUT- famn.frW.Pt <n 9 — y v h & 9-f z z R 
ft 5 P L Dftfc*iig 2 ft T 0-5. L^L. C tf> >7 ft "C tt . 

9-Yv vmftlzis^T v -wmtft £ ft £9$#<7>ffif»«^StC'h£ < . ftlRttHfc* 
9 £ ftTtt*62 ft £iH*He*§ Srftffi C S. ZCOtzthlzP L DftT'li. 

L T t ^ < g * o fzm&iz ts. Z * i: , Bltt tc o x ± § * ft m £ o 
[ 0 0 3 0 ] 



/w /w x ^- 17 ix w x ^fc rr -a. &t* w irw to a 'J v ^ k- ihi v * v. v > ^ ^ ^ ^./j- ^ k , JA 

IHfiftUfflttBiTftSfcv^s. 
[ 0 0 3 1 ] 

4t%fflv^:u<. itWi-^^^^fflHao (SiSit7tDi;) ft Hv> * ir*>il 

Elate J: v. =fra£ffcJ§S^H • ^vS<J0 1 -7tc& o Tu*. 7 7>£lc*>\,*T . ffc^*l&lft 

[ 0 0 3 2 ] 

t * i)^ ^ ffl ^ T v ^ R F x . y ? ( * x 7 ? ft ) fcfcuT. K ft: 
[ 0 0 3 3 ] 

fifeoT, ±.m'&%:^>*v 9mx-i*. t-- >) > r t v -> 7 xsa*ii/m s ft. nut^n-t^ic 

[ 0 0 3 4 ] 

£fc, ?I^ip D B i$g(it5^-Si: LT, tf^ ^ a hn>it D | ( ECR) 

rtie££ ■&fe7' 7 x v^4i<t) ? - r >v h ic gi § jA s -ex -y ? m > r 

Jgfc*ffiK:t|lf*<* E C R 
[ 0 0 3 5 ] 

-v 7 0. 1 P a^SWJi<7>#XjE73T'5c^J:^££7'7 XviJ»tb 

E C R (C J: •) ±^ L fcif t ? - r -v Mc iTT Xm- -v 5"j > 7^ff 7 fcft , -fie v> JBE *J T 
[ 0 0 3 6 ] 

ECRxm 7 7 viT-li, £«ik: ECR^7X7»U^ 7 7 $ ft tz M.T k*mm 2 ft £ o 
ECR7'^X7aEt| J oU>tt, f£KE&f!Uc £ *) 1 0 eVfe^ll 0 eVcoi^i^-^ 

Ltv**fc*K g^UcSUafS >f *><x> >f *>«aE»Kt^:S < iXft*, & o T . E C R 
7^7 Xvlt^ ^ 5- $ftT*^±lcm*L/c^^«£Ttcx^^^-^-^^. 

5 ft -5 . 

[ 0 0 3 7 ] 

E C R 7 7 y£T-tt. luS«SgT^D D D l^)IW^f§ -5 C i: » t % o T 
-So E C R X a- . v ? ftfv^ ftMC ^ foi i|» L # S !bMJ , Mx.\t. ftft$:Wl2 . 4f 

fpS:^3^, fpx^ 5 ^#sa s nrz^. z^iz. ECR^^v?aii, n^tft?*iis 



— vj a y — i.-rj-M k (no, vc o v. , o i\. ' » v v td. x raj aji / — r -i-t:n* v > /is- 

< . ffij&LfcF e R AMICUS &%ffi«#(R*>ff$J&*4lllttS(]£«>J|$j&lc 

[ 0 0 3 8] 

E C R 9 &*ffli*fc!ii»i«fltl8*>*feftlcov*T fcv* < o**«^3iiTv*«. flj 

Itov^Ti^LTv^. 3 -olc, 3N#fF:£itK 8 Ttt, B i 4 T i 3 0 j 2 <n m an tc o x $ 
[ 0 0 3 9 ] 

LTofc. Z<7)fzdb. titikXlt. ECRXM-.y?a§fflUT^TOl$f^LTt, F 
e R AMtcilfflT't 5^if ^^littt^t: i: =5r^o fc. 

[ 0 0 4 0 ] 

^ ft 2 •£ £ (f t^^tfiSti) & £<a 8& * ic J: »> > * 'J * IIBl $ ■£ a ? tt & < . (21 
2 5 K.7jk-t J: 7 17 0 1 ^±gncd.m0^Lfz^l^m*Ji 1 7 0 2 <7>i6t)t 

) o %$ltt#Jfl 1 7 0 2 <r>ykm&<r>mW\Z. 1 7 0 3 fcUffi 1 7 0 4 tcoffllzmBE* 
Ed Tin i- & c t x- fif 7 . 
[ 0 0 4 1 ] 

mfflfcitt 1 ] !(tSf 8 - 0 3 1 9 6 0^i>«* 

[ftfticm 2 } mtts 2814416 

IftWXmZl *ffff£2 7 7 9 9 9 7 
[ft ft Jem 4 ] 1 0 - 1 5 2 3 9 7 

[JRffF^^ 5] JffPI¥10-152398-^l>« 
[^fFlfci«K6] *fHS§¥7-263646^1>* 
[ftftJCffi 7 ] 4f R 2003-7791 1 *f&m 

IttftftJCffl. 1 ] ^ t > • ; J — r ^ -f x ? X • ir1 h '*z^ziy'7?9 — • 
-i * J , 1 9 8 1 (S. M. Sze. "Physics of Semiconductor Devices", John Wiley 
and Sons, Inc.) 

tftfttfr-xm 2 ] n-nm±mm. mmmm. 73t> S9t, h 1 1 6 6 , 2004 

[#!fffF5:^4] bp. eara**-. i~mr AMKffi-mmfr<b l 

s 1 mm * j , ■* -f */ ? 

, If B 1 7 I5f, 2 2 2 2 1, 1 9 9 9 ^ ( J . Vac Sc i . Techno I. . Bl 7. no. 5, 2 2 
2 2 ( 1 9 9 9 ). 

lltftlfrJCffl. 6 ] h <r> >' * — + 'i -?7MH • 7 ^ >' ? X. ®7 ^3-f" 
, 1 7 6 8 1, 1 9 9 43MJ.ADDl.Phys.. 76(3). 1768. (1994). 

7 ] ig-a'b^ rU#SVt*}fi^J , $44f, 861, 1997¥ 
[ftftW&WLS] *l*h<?>T -f ^ 4 V - 7 4 *J 9 * - \, 9 - , g&8f , 2 4 31, 
1 9 9 1 %-s (Appl. Phys. Lett. , 5 8, 2 4 3 . ( 1 9 9 1 ) . 
l¥£W<7>m^F] 

imnt)*mm l j= 7 ttsaai 

[ 0 0 4 2 ] 



F e R A M<?> Y— h fltffiiftT t little, ¥##<^ ±lc %I!S«#JB % fill*. S «5i i: £oTu 
€>. itoT, 02 5 iC/js-tm^Tli. MF S1F e R AMtfOiHaajSSlcS^^^^ & & 
¥^#±<^ JIM&^it$m#fi<o^/£]b»BtiT-£> £ lift* 0 < , i: ^^m#/l to 

§ < t . 9 un\t^mx'3b^ z t fr^mznz. a 2 5 

[ 0 0 4 3 ] 

0 2 5 ic^i-f^ic JL^tl^m^mffit: ^ f ') y 'J ii , ^al^^flx 17 0 1 Mlt3im 
ftli 1 7 0 2 <nnm\zmk LfzXm\z. m^Xlt*- 'ifrffim ( K 7 -v V) 2nz>tztb\z 

m% s t <* tiTu s. c<^f-^. s^^cm^ 6 Tii. m^^iiic aits * * tr**^* 

L < . ¥*?#^flx 1 7 0 l^ILToSkLTuS. L*pL. W ffl X Pig <?> ^ 

ttueff i -J - *mruc * *) ^- 9 um^raa^® < zn\zn l . 1 7 0 1 

<?> ±.iz??.m% < fammftm 1702 -zmj&l » -j - ?irr^^& < -ttui, ^tn^i 

[ 0 0 4 4 ] 

^f&Bfltl, l^±<^ J: 7 'Sr^ii^^fli^-t^ fc^tcSr ^ fifz^cDX3h , iO^^lcietl 
«^Hfx^ > ^ 'J i& BURST'S 3 & t. ^I$1S#tt^ffluT^£ L£;iH¥jb*#^tt 

[ 0 0 4 5 ] 

w>f&$ ntzfammwfrh & zmfe^m £ co^mm^m t . z <^^mn^m<^ ±\zm^^ n 
tz&umt, z <7>%&mm <n ±.izmmz nrz±.^mmt < t ti^., ^if#iu, 

i:. &ism#jgtt. £\im$tizmi£%t<nnnm^\z&v&m&i}*mit^zij<r>T-$>z. 
z<7)i®$k. ^^mm^m^-xit. r^mmt ±.ummt<7>m\zm^^mj£^B\i-huLx^m 

m% ztkmfrWhn, mx.\t, ±.w>mm\z. m^tam.Kitwm Ltz t z <7>mmm<7>m%.iz 

[ 0 0 4 6 ] 

tm^mnfamj-izte^T . ^mm^mit. m 1 mj£mu±.<vmj±z\ii]uiz & *> m 1 

fl^Jf ofj? 1 ^.l^i: ^^11 mffii: ti«'£<7>fi&.g,li? 2mi±MWT^mjEEEP^Dlc =k ►) ^ 
1 SKfli; 0 1^3? 2 ftttft^Jf 2 ^.IBt a ^ X . Tg|5« 

[ 0 0 4 7 ] 
[ 0 0 4 8] 

mmmn*\zfrm$ tirzM&covtiffi&n t*'M% < t tm^x^int^^. m$m 
it. mi&m> ®2&m. Rumm^^m^^ it^m.mmm.f^\zitmLxm 2 &m<?> 



[ 0 0 4 9 ] 

Siftftffilftlclttg LTI 2 5kW<50*aj£ltjb*/h3 T t J: i^, ft is . &m&itm 

m^ B H H ^^#^ftvn src. ±iELfcm i 4J*a * ? >x-i> o , m2&mnx 

X ^ * T- £> 9 . SfiPIStt, ffc^ftiftftiiajfclcJfc&LTjiiMft * ? >%^t?«^«bft«^ffi 
KttflgT*>ftli «k i>. 
[ 0 0 5 0 ] 

[#£Bfl<7>#jJ|l] 
[ 0 0 5 1 ] 

fz^T. g&m^t ±.ummt<7>m\zmm.<7>m^.m^^e[if]w L-r^^«*)i<?>»mm^$<t: 

$ C t fraimt ft •) x ^SftSiifttfL^- H tlfiKt- H i: t)*V] ^ft^ j; 7 \z 

ft*). 2 o<^>Sft £l£flgjt>*#«bftS J: 7 lCft£<50T-. 5ft ^ ffl v> T 

[ 0 0 5 2 ] 

JUT* * f^l t o T 0 ^ # !S L T 1 1 s Ullli, *#&HH*>Hife<^ 

tf* Ma^'Ja^i^^sltlOl <*>±k:*&SJB 10 2. TSBitftJI 103, 
#110 4, 105, ±g&«« 1 06*«ii5J:7lcLfct^-et.4. Six 1 0 1 

a, ^nft ir^^m'i±w^<^v^-f tixuT t <fc ^. mmi 

0 1 ^«b«i^s nxv^f^. mmm 1 o 2 aft < x t * stt 1 0 

1 ftT Jg^ x &ij£JI 1 0 2, TM«i 1 03ttft<TfcJ: 

< . z<7)M-t. mmwn^hmf^^firzmm 1 o 1 a*. T^mmttcz. 

[ 0 0 5 3 ] 

Tg&miiJi 103, ±g&nffi i o 6 at. m*.i*. a^(pt) . >it-ou ( r u ) . 
& (Au) . m (Ag) ft z<vm&m*%t*m®&m<r>&mfrhffif&$nx^nizz\.->o 
ztz. r^mmm 103, ±^m® 1 0 6 au rn.it ^ 9 > c r i n ) . m<t^ -7 ^ ( 

HfN) . 'l.f-^AS^hD^f')^ (SrRu0 2 ) » i&fbffiM ( Z n 0 ) . 

x ( i to) . 7 (l aF 3 ) % z<Dm t ®&m<7>nitM j ?mitm j ?7 vitm 

[ 0 0 5 4 ] 

*fe^H 1 0 5 14. -Wcitio V =J>. x ^>^SfbH. TiH, Xli. 'J =f- , ^ 
'i'j^A, vr^^^^, x ^7 Aft £<7>$£;&«3b>«bfi|fiK£ft£L i N b 0 3 ft 
ft«, LiCaAlFg. LiSrAlF f , LiYF 4 . L i L u F 4 > KMgF 3 ftir<^ 
■7 -v ffcJfo 3 ftT v^ftU j: afc, ^fe#Jl 105 It. *#>iSOU, * 9 y , a 

Kn^^^.u, v h ') 'y U, i? Jl u =. u , *\ -7 - r? U , 9 y 9 >l , » 7 > 9 > & 



[ 0 0 5 5 ] 

%SS*#J1 1 0 4 a. *fb*J!i^l*^^"b««5iifct^T*> 9 , mz.\Z. ^urf^* 

i hmm^n-ottm. xit. »>r * M*3t*j*ottfsk $ >biz. ^x-r> . ^ 

[ 0 0 5 6 1 

Mica. Bi 4 Ti 3 0 12 . La 2 Ti 2 0; BaTiOj, PbTi0 3 . Pb (Zrj- 
x Ti x )0 3 . (Pb|.,La y ) ( Z r !_ X T i x ) 0 3 . L i N b 0 3 > L i T a 0 3 . K N 
b0 3 , YMn 0 3 & ir, P b N b 3 0 6 , Ba 2 NaNb 5 0 15 , (Ba H Srj) z NaN 
b 5 0 15 , Ba 2 Na 1 _ x Bi x/3 Nb 5 0 15 . £ ic . -fiffi. -fiffi, HflB^^ft < t-ft 

ttOtL^ hf ^^^-tlfi-f-^B i t L x m4U^5 ^^^12-^ i: L k § ic. ( 
B i 2 0 2 ) 2+ ( An-^nOam+i) 2 ~~?3I3 *i£ * * ^ ft oftSIWfl:* ffl 4 

[ 0 0 5 7 ] 

(b i 2 o 2 ) 2+ ( Ara _ lB|n o 3(n+1 ) 2- T .ft£ ns tr xv *mftm&*ft->&mui* 1 1 

T a . 00 £ «\ S r B i 2 T a 2 O 9 . S r B i 2 N b 2 0 g . B a B i 2 N b 2 O 9 . BaBi 2 
T a 2 0 P b B i 2 N b 2 0 g, P b B i 2 T a 2 0 g. B i 0 4 T a 3 0 12 . CaBi 4 Ti 4 
0 15 . SrBi 4 Ti 4 0 15 . BaBi 4 Ti 4 0 15 . Na 0i5 Bi 4 . 5 Ti 4 O 15 . K 0i 5 B i 
4 . 5 T i 4 O L 5 . Sr 2 Bi 4 Ta 5 0 18 . Ba 2 Bi 4 Ta 5 0 18 , P b 2 B i 4 T a 5 O i « tj*m 

[ 0 0 5 8 ] 

<? hlz. v > 9 >&$FiJ^«b5ga*l£^£ < t t>-fi^^±M^W7L^^^i-ie^^ L n 
t L . II ^coli^H (Be. MgtT^'j ±M^«<7> C a. Sr, Ba, R a ) fc> h 

mxtnz'M* < t t-fi%fs-*K^*A e t l. i i uk. i vs, vs*. vii, vi 
i vi i i^, m. £i jK^m^n (jg^^w) **"b3Httti*^«r < t$j-m*m 

•tm^^T rtU ^^^^-rie-^-^O Lfct Ln 1 _ x Ae x Tr0 3 . Xli. Ln 
[ 0 0 5 9 ] 

[ 0 0 6 0 ] 

m i ic^ l rzfamnfam <7> m &Miz ~i x mw-t z t . mx.it. r^nmm 1 o 3 it 

s mm I 0 nm^'i^--^ um-ZZh*) . famn&m 104a. l)l40nmwBi|Tij 

o [2 mx'3h *) . %&mm 1 0 5 it. s.mit9 > ? ^ t-mit^ a^^^ins nm 
co^mmx'^*) . ±^mm 1 0 6 a. ^A^iissnfet^tss. ±gpm« 1 0 
6 a. *fe*t/s 1 0 5 <7>fflij!b><b, ^ y >/i , mit* 9 >m . ^JB^MBicfftjg $ ntz^mm^ 
T-^oTt «kv^. *£^ji 1 0 5 ^jiftis^ 9>mt-?2>ztx. m m a <?> ± 13 n 
%ts. miiEL^j: 7 iz. mm 1 0 1 Rut&mm 1 0 2<^it^a, cnicKst^Ta 
& < . mm4f'i4^^w^^t{?$ *ttna. fflK^ttfl-tasjcaBjRTS 

[ 0 0 6 1 ] 

w±-?ftiflufc» 102. r^nmm 103. %si«#ib 104. &$ns 1 0 5 



. x op i v u w s « w» u c; w Kit o w- > ta i i*. » * / i, v i\ a ' < 7 / j< & 

\z «k •) . 4i?-yn ? — v v h * , t =r > # * , # * , m. m u * a» h 4 

6ECR^7X7ftT^^-v 5 'J > 2* L T fl^f ft «k u . 
[ 0 0 6 2 ] 

ft Colli"* 5 7* 7 Xv«I 2 0 2 i:t<BiT^5. 3^*1^2 0 1 tit , 13 ^ LTv^oI 

^fifm^siciiii l » m&fflwmmiz 2 o 2 1 1 ^ ic i^gB^a^jifm 

£ ft 3 . 

[ 0 0 6 3 ] 

SUSS 2 0 1 \z ii x fjgff^jhtg^^flx 1 0 1 fr*HS£ ft*Sffi*n, 5^2 0 4 jb*^H-<bft 
Tv^§ 0 SI*^72 0 4 li, L 4v*BiM«k: * ») jilr ffl ft )$ ic ffi 8- L . 
HTftli: $ ftTu*. mm*>i 7 2 0 4 ^ffiiLT@S5 1t5CtT\ ttfftd -If 3 W ft \z * 
-2. K^ffl 1^*3-14 tSiMtt ££fr±2-t±£Ci: feMftli: 4-5= 2 0 1 

-? =, X7^^i 2 0 2frh<r>-t°j Xvi,*i>A$ii*HP««k:4JV^T. IS □ $B iaX 4 IX 0 
^ < <k 7 IC 'J > rt^<7) 9 -Y v V 2 0 5 ** flSj £ <b ft T i > 4 . 
[ 0 0 6 4 ] 

?-r-y h 2 0 5li, "oft* §8 2 0 5 a F*j lc «a S ft . ft fflj*> ® 2 

(MflCStajLTu*. £ , ?-r'y h 2 0 5lctt> v-yf h 2 2 UM, 

xmmfomn 2 2 2 jW#^<* *u 13. 5 6 mh z*>n bis a* wan or rat $ tix 

y-V*/K 2 0 5tt» ±B5^«bJ!.fc«ttT» P3 04* £ ltT 4 < . #ft JfcttflgT* o T H 
[ 0 0 6 5 ] 

X7«t 2 0 2 tit. S^^fe« 2 0 6 iCaliftL. ISTO 2 0 6 a, E3S5S2 

0 7 t^L-C^'ftf 2 0 8lc}|i^tiTv^„ i|^f 2 0 8li, H^Ltu^iw^n 
ife^^gPJcilil LTi^. 7-7X74^12 0 2wHi&^^7X74)Si2 0 2 
<o±gSlcti:. 6&M=» n, (Mif^f&^S) 2 1 0 «b ftT 6 0 C ft h % v ? o 

2 0 8, 5^5S 2 0 7, K^MI&S 2 0 6 ic <k 9 . v -f * n 
i^SnTv^. 4*?, m&W 2 0 8 3£ 4uc , K ^^gl^^lt & «k , 7K:-*5«jftfc 

[ 0 0 6 6 ] 

0 2^ecrxa--v 9mm.<7>mftmiz'D\*xwLW~t z> t . t-r. saag 2 0 1 jk v ? 

2 0 2 rt*SSJ#^LTrtgP<?>JEE^* 1 O -5 - 1 0"^P a t Lfct, 
*4>AgS2 1 1 J: •? ^tt^fXT'iSTi =r>#*£*tiAL. jxJ£'£ # A 95 2 

1 2iD JxJ&'ft^x^iii A t » 7* 7 X7^I 2 0 2 ft 4 flij ti: 1 0 1 0 _2 P alg 
<7>HLf)\z-? 2> o Z<r>mmT'. 6&M=i ^^210*1^7 X74^I 2 0 2 ic 0 . 0 8 7 
5 T ) <JO»Jf ^^^^ iftftW 2 0 8, 5^l-2 0 7 t4LT7'7X7i 
«I 2 0 2 rtlc 2 . 45GHz^)7^ n^tilAL, ff ^ hofti (ECR 
) 7-7X74 f££ 5 5 . 4 . 1T= 1 0 0 0 0 ^7X T* *> £ . 

[ 0 0 6 7 ] 

ECR77X7U, 5iM=J -f 'V 2 1 0 ^'b<50^K^if \z J: *} , **R*^^2 04<^^Ifi] 
7' v X7i^pit5, ti^ECR77X7^7^, m^ti:S^=J U2 1 Of 

ft£f£fK»JSk: «k H-y-;h 2 0 5 4> 4 Si§ L T gflx 1 0 1 <o fij 31 £ HI £ ft 
> SI1 0 1 *>flffilcMtt £ n & . c <?> g |B] Bflc . ECR77X7^^777,^t>i« 
. m^tc «k sftiBftffciffr-** «k 7 ic, t^fc^, m^^ii^-g, J: 7 ic^^Hx l o lfijic^l 

sm$n, i&mLT^zm<r>&:m\zmm2iih. z<n & 7 iz&n=?-ii*mm2 nzm\z . y 

[ 0 0 6 8 ] 

f oft*^, Vftff 2 0 8 lcfcv>T-H ^ilg L , X7±|i 2 0 2 JigP^S^^iS 



<7>cfc7lc-t£CkT-. E3£5S 2 0 7 CWf5 5'-r-y h 2 0 5 h <r>mW^%l =f-<r> ft m t)*. 
ffi l-f Z <k 7 lc& 0 , 5 > -> r 7 -i u-£±m\z&mT-% Z <k 7 £ & & » £ . 5itIIW^^> 

205fctf>Hllc$/*v 7 k^l&H-. Mlctt^/im^Jji^fciJP 

[ 0 0 6 9 ] 

H3 (a) ic^f .k 7 ic , fc'ffi^ft (10 0) T-fetfC^jb* l-2n"cm^)p ff$<^ 

^ -j frhttzmm 1 0 1 ^fflit.L. mm 1 o 1 ^fiffi£a$&ki®$HL7km*^-;Ei!rs 

tm^t^v v 1t*m*t \z <k •) ?5fe# L . c<o£>kfS$:2 
[ 0 0 7 0 ] 

ov^T. m& • ^mLfzmm 1 o 1 co±.iz. mmm 1 o 2 *»^^$ ti^^^ti-?,, 

1 0 2 ^ff^T-li, iiltE C R *>*v ?£|E£Jf}v^ S&I1M2 0 1 m<7>mM*>i 
5 r 204lcS«10 1^1ISL. ?-yn 2 0 5 Httty | )3> (Si) 7* 
7Xv^xUTTU> (Ar) k X X % ffl It E C R X >< v 9 v£ ic «k 0 x gjffi* l 
0 1 <?> Jitc , S^tc S i - O t>tMc <k 5 > ? ;u K <7>lfe^Jl 1 0 2 

[ 0 0 7 1 ] 

® 2 ic^i-E C R X;n' >y ?$£ic*?i>T* £ „ 7*^ X74*I 2 0 2 ^1 0" 5 Pafi 
^SfSttSBlcH'Sift^ 7*7 X74*i 2 0 2 flic. ^y£'I£#X4¥ ASS2 1 1 «k 

*) s #*T*>£ A r X^&ffim. 2 0 s c cm^ST-ap A L . ^7X7^1 2 0 2^) 

F*3gP*«l^tt 1 0 1 0 ~ 3 P a fi^ffi^ICftSi-*. 7-?X74*S 2 0 2ICtt 

» * 2 i o ic n >f >imm.*mz.\£ 2 8 A*«*&i-* C kT'it^ * n h a >±k 

I® -5- X7X74^I 2 0 2rt^IMSfc'8 7. 5mT (f 

^7 ) gg^ttlUS. 
[ 0 0 7 2 ] 

Mx,X, i$LTu^U7>( ? n-$f££g|5 j: ►) % Mx.lt 2 . 45GHzW7^aft ( 
ffliU5 0 0 W) Cti^ipi^W2 0 8. B^JS2 0 7 . g^ftf 2 0 6 ^4 

LTX7X74fi|g 2 0 2 1*1 at* Ic a# A L . C <?> v -f ? n <?> *p A ic J; 9 „ 7'vX-?£/& 
S 2 0 2 tc A r <r> f => X^fr&i&Z fifzVtmt sccm«tttM<7>mte£> >K 0 °C 

• 1 nm^Wifafr 1 1 c ml'M-hZ z b^Tfi-t. 

[ 0 0 7 3 ] 

±3$ t C k ic <k 0 ^fi^ $*lfc^7X7|i, mm 3 * 2 1 0 <7>#&i(Sklt ic J: •) 7 1 7 X 
v^^^ 2 0 2 «k 0 mm'm 2 0 l ^fijlc®:* £ ft*. ^7X74^12 0 2^tUa 

lc gfig ^ tl 9 - r «y h 2 0 5 ic > Mffl$imM 2 2 2 & *) mMjfem?) (Mz.lt I 3 . 56 
MHz, 5 0 OW) fi^fs. C <n z t \z «k 0 . ?-y'V h 2 0 5 I: A r iti'i^L 
T X v 9 > ii*m Z *) , S iSffc^-r-v h 2 0 5 J: •) fRVfilt. 

[ 0 0 7 4 ] 

C<7)^flgi: ^tl^c^:, 9-Yv b 2 0 5 hill 0 1 fc^W^EI^L&v^**/ 9--% 
Wm-tZt. 9-Yv V 2 0 5 J: OfR^tB LfeS i ¥lTli> ^5X7M§ 2 0 2 
ttS 3 ft 7' v X v x v % Jxitx'tt ^ ASP 2 1 2* , )4>A$tlT7-7XvicJ:0vl§'ttft 

snfcKiRjyx t«tsi i o i <r>&m\zmm l, >^ -ht ^ nfcstKnc =t n-se 
fb ^ 'J ^ > t 4 s , 

[ 0 0 7 5 ] 

W±<JOC k ic i ») , II 1 0 1 ±.\z~m:1t*> ') ^ > & m*.l* 1 0 0 nmg^^)l 

/?<7>lfe^H 1 0 2 ft«fl^fiRS*ifc^JKki-5 3 k *>*-<:•#.£) (03 ( a ) ) . p/r £ <?> HI J¥ £ T- 
ff^^ L '& . BUi I f; y t 7 ? - ^ | C fc^i i: L T X /^v ? ^ nf;Sfi)t)*St 1 0 1 IZ 
8J31 L £u J: 7 ic C k ^^^ffih-TS. C<^&» ^ * n #ih -f 

S =5r klc J: 9 7" 7 X ^Bjgtt^ffjt t . §77* xco^^^ffjh L . III! **0fS^ ft jc a x- 
®T L Sfc^H^ 2 0 1 iOflgEffT^ ttX^^ffgg tLtt. «J9i 20Ufl 



[ 0 0 7 6 ] 

®.mm i o 2 a. z<7)mzMf&-tzTffinmm i o 3 1 ±.%mm 1 0 6 izmm 
twm Lfc^ric . mm 1 0 1 ic«jbe**»*it , m ffl<7>it$w# ttic^w-r 5 c t *>*«cv* * 7 

Limit's ') 3 >Jg**fe«JS 1 0 2tLTfflv^ c k7lcLT i t,kv^ *&*|Ji 10 211 
» t&m&frttTiniZ*. < » SHt;^ 3 >&ft<^fl!L^*6i»tt**!b»<b«j& LT *b <k < . 
*fe*|JI 1 0 2 <30 ^ . 1 0 0 n m tpg^f, Ctl^^KTt^Oi^T^Uo jffejfi 
m 1 0 2 tt, ±3$ L£E C R v 9 iz UI^MTI^ 1 0 1 izpt LXfiamit L 
Ti^^ftV Stl 0 1 fc/jn!&L***<blg^0i&*froT<fc «kv*. 
[ 0 0 7 7 ] 

&±*> J: 7 IC LT*£*iJi 1 0 2 ^f^Lfct, 1 0 l^i^ck^M+lcJML 

, ov^\ 9 -Y v h 2 0 5 t LT^'bfz7A (Ru) £ ffl 0 2 IB] *i <7> E C R X ^* 

>y ? ^a*?***** y 2 o 4 ic , mm 1 o 1 ^ists. Bm^x. -? =, t u 

TT^=f> (Ar) i: -b ; > (Xe) %fflufcECR^A'.y ?ftlcJ: 03 (b) tc 
TFi- <k 7 ic . *fe*iJS 1 0 2 <7>_hic , iffl^Si fUStc R ul^ffMtS TS5«S 
1103 fc^^Stlt^^ttS. 
[ 0 0 7 8 ] 

ECRXM-. y ?iiicfcuT > * -r . mm i o 1 * m z. it 4 0 0 °c ic An & l . ov^x- 

% y 7 X7«I 2 0 2 1*9 ic, ^F>S't4^x^Ag|5 2 1 1 «k *) . mz.ltm.rn. 7 sccmT##x 

<7>\nw*. mz.it i o~ 2 ~ i o _3 p a ^^ji^ic^^i-^ 0 7-7 x-^tf&m 202 

ic tt . fi&M 3 -t >u 2 1 0 IZ 3 >v m^-km Z.lt2 6 A*@k%i-? Z Z t X-MT ■* <i ? n h n 
[ 0 0 7 9 ] 

*JD*.T* S^LTu^v^O n&^£g&j; ^JilJ2. 45GHzW70nS( 
0J£«T5 0 0 W) fctfcteL. Cft***SS2 0 8 » 5^S2 0 7 , SS^I'Rf 4^1X7" 
7X74^2 0 2^l:^IAL, w<o±ie ? n i&<7)i$Alc <k »K 7-7X74^20 

2 ic A r t X e <?) 7- 7 X v L fcftflg t*tZ. 2 fl tz ~f X -7 it „ 3 2 

1 0 <?>%ms^Jtic ck •? 7-7 x7±sRi2 02* *) mm^2 o 1 mizwcm $ nz. ztz. -t 

=> X74«g 2 0 2 ^tti □ lcKS£ ntz 9 -Y v V 2 0 5 iz . MW^nm^^ «k *)SS« 

( «l li 5 0 0 W ) ffcifc-f * . C<5OCi:[c=fc0. ?-rn 2 0 5 i:Ar fl^ 
i^LT^'<v 9 > rMMtfrm Z *) . Rutf i^-^'y h 2 0 5 J: D^l/llit. 7 - 
rvh205«k»> fRr/m L Tz R u £«i 1 0 1 <5D*feifgJg 1 0 2 Affile L itl«i" 

-5 , 

[ 0 0 8 0 ] 

W±<?> C t iz «k ») , 1 0 2 <n±.iz. mz.lt 1 On m^^c?>^/?<?>Tg|5mffiJl 1 0 

3 *>*Jf2fiK§ (03 ( b ) ) . Tg&ltM 1 0 3 It. Z <?> '&\zftZf&-? Z> 
JlSB*« 1 0 6 4:^BBlc«JBE«HP/inLfci^k:, ttilttttil 1 0 4 tlfe^fl 1 0 5 temff** 
EH^DT'S -5. ck 7 tti ^^T'^^. , loT, ^mi4 ft»If T ti It >\, =r — U J^^ h TUM 
mm 1 0 3 £ *# L T *b <k < . ^^:.«j?^10nmtcFI-5> i t^T-H^<. Ztl£ *)!¥< 
Ttck<SI<T i t=kv>. 

[ 0 0 8 1 ] 

±M L J: 7 »c E C R X -v 9 ^ lc «k *) R u <?> fli^ W>f&-f Z> t B lz . mm I 
0 1^ 4 0 0 'ClzfiamLfzi}*. mt&L% < TtHi->o tztzL. fin ft to 4 ig^- . ;u t 

Ru^itliLrcR. i, * v 9 - kmc Z Z tlz & O^flg^ ± L. ^-f^nifem^^ 



[ 0 0 8 2 ] 

U±<r>Z 7 \z LTTMii 1 0 3 *^fi£L£:&. mm 1 0 I *mui*i * *) *ft#\zm 
tBL. ?-rn 2 0 5 i:LTBi tTi^fiJ^toM : 3<?>i&*§# (Bi-Ti 

-O) *ffl^fcE2lal*l«0ECR AA-. y ?^a<^s«i*^ 5^2 0 4IC mm I 0 1 
t5. 3I§^T. ^X7ntLT7^> (Ar) tStl^Xt^fflufcE C R * 
^••v . S3 ( c ) ic^-r «k 7 lc. TSB«1$)1 1 0 3 <7>_hic. flffi£^7*llglc 

. %mm.wm 1 o 4 t)*Mf&$ nrztkmt -tz. 

[ 0 0 8 3 ] 

^I5im#)l 1 0 4 c^^^lc out Z t % Bi-Ti-O*^45?-rn20 

5^fflv^ci2C^fECRAM'- > ^iiictev^T, 3s -*\ £*U 0 1 fc* 3 0 0^7 0 0 
'Ck:7rt£ tlfcftflgfc U ^7X74^l2 0 2rtC TvS'fttf*^ ASK 2 1 1 

J: *) . M*.lZffi.& 2 0 sccmT-ff ^^T'i»i A r ^^ti|AL s *J £ ttflftfi 1 sccmT/xfEtf 
xt-J>I>0 2 ^^$^AI, tfiJill 1 0 -2 - 1 0 _3 P a ft *>ffi 

X v 2 0 2 £ 11 . n-f42 1 0 \Z a * fli«2 7 AtH^tSC i: T* 

[ 0 0 8 4 ] 

7]D T x ISLTu^uv ^ * n&H£gBJ: D , fliii2. 4 5GHz^vOo'ift ( 
Witt 5 0 0 W) £«#frL> cft£i?-&«2 0 8 . B$5S 2 0 7 , 2 0 6 ^^ 

LT^7Xv4^i 2 0 2rti:ilAl, C <r> v >f ? n v£c03|i Ale J: 9 , ^7X7^12 
0 2 ic A r <?> 7* 7 X v 3 ft fcttflg t -t & . 4^^tlt^7X7|i, G&fC =M ,u 2 1 

0 <7>fEfR»* tc «k 0 7- 7 X7^g 2 0 2 <k «9 «LI1S 2 0 1 <llc]fcft $ ft £ . £ £ , 7-7 
X7 *^ 2 0 2 <oasnk:EH3ftfc?-r-y h 2 0 5 ic, T9i3%M^if69S<): »> lit 
(*Ji.li 5 0 0 W) *^*&tS. C^Ctt J: •) , ?-rn 2 0 5lcAr gfi,*i 

^ lt v 9 > rmm-zmz l, bi t t i ?-yn 2 0 5 ii 

-to 

[ 0 0 8 5 ] 

9-Yv h 2 0 Si^fR^ftLfcB i^l^iiT itf tt, "X 7 X v 2 0 2 =k 9 J& 

tt£ft£:7-7 Xv, ^rjr, jxJ£'l4#X^ASI$2 1 2 «k y-^ASftT"^ Xvicd; ») S&ttfL 

Lrzmmx^tniz. TMini 0 3^iiiciijil, ffittftsn/hRsRic * vmitz 

ft£ « 9-Y v Y 2 0 5 ttj&«S#T*> v" . * ft S *jH%Mt4: ic «k 0 

JS^^St^^^* Kfr <* Z £ -5. 
[ 0 0 8 6 ] 

&±lcl&Bfl LfzE C R *^>y ? J: 5lco^^T\ Witt. IJI4 Onmlg^^i 

1 0 4 &»ff2i££ ft <b *i a (S3 (c) ) . z<d'&, ffifttmmiz-t z> z 

vt-bz. zrz. z <r> mn<7> esc# n . mum 1 o 2 ^VLmizmn-tzmmm 1 0 5 <r>w^ 
iz ^mm^mT'&z* 

[ 0 0 8 7 ] 

w±.<7> * 7 \z Lx^mm^m 1 0 4 *mj& Lfz'&. mm 1 0 1 *mw.fo * «9 ^m+tcjs 

tBL, ouT\ ?-7'n 2 0 5 tUft?>M (Ta) ^fflv^/iEI2[B]ti^ECR^ 
^••7 9^B<?>3l«i*^ ^ 2 0 4 ic. 1 0 1 ^m^i-^>o ^l§^T. 7-7X7#^t 

L~ZT >izry (Ar) k ^ * k ^ ffi Tz E C R x tt v 9 m \z £ *) . 03 ( d ) \z fjk ~t 

* 7 \z. famn&m 1 o 4 <o±ic . ^is^s? ^sic . $&um 1 0 5 6*0^^ ntzttrnt 

t4. WTlClfeBfl-r^ J:7lc, T a -Oft^lC «fc -5 > 9 >v Kl^ff^L . *&*t)l 1 0 
[ 0 0 8 8 ] 



' ' ~ v v w / 1 j » /w uu 6 ^ 7 i> v i\ ^ ' ■ ' ' 4\ ia rv- « v * k ^ ck y x ✓ y ^nx ^ /j^ ^ ^ 

0 2 flic, ¥M'I4^X^A^2 1 1 <k ») . ^J^li^a 2 5 sccmT-fi? #XT'£> £ A r 
3#AL. ^7 X74|g 2 0 2softg&£, ^Ji.li 1 0 _3 P a ft <7) f£t] \z g^t -5 . 
7 9 X v 2 0 2 ic tit . a -f >l 2 1 0 \z n 4 ,1 ntfif& Mx.lt 2 8Atftftt4: 

i: T-*^ -i 9 n h n > # so £ 4 £ 5 . 

[ 0 0 8 9 ] 

TftxT . 0$LTU*O7>(?n iftfl^SP J: 9 » Wl z. It 2 . 4 5 GHz^vf >n« ( 
00*1*5 0 0 W) ^#fc^L. Cft£S*fe§2 0 8 » 5^S2 0 7 . l^Rf^^VLT^ 

A r so -/ 7 X7i;t4tLf;tli:t5, £fiR3ftfc7-<5 X -7 t J , gfe^ ^21 0 sof&fK 
Skii ic =k *) -7 7 0 2 <k 0 Mlllg 2 0 1 <oi!J lc Jft ft $ ft £ . -7? Xv£ 

2 0 2 so tB □ icgeg:^ ftfe 9 -y v v 2 0 5 i^i-siift^iJ: 0 ©Mi&m^ ( 
00*1*5 0 0 w) ^^^i-s. 

[ 0 0 9 0 ] 

C so C lc J: •) . 9 — Y v h 2 0 5 t A r fc*ir3? LTX^ -y 9 -J > J&ZL 
. T a Mb*? - Y v V 2 0 5 ck 0 JRVffit. ? - r v S 2 0 5 =k •) MVlti L T a 

lJ% X7M12 0 2*D«[iii§nfc^5X7, jkvmm&#*WA&2 1 2nn 

ASftT"/? X ic <fc 0 v£14rt:2 ft fc£ncS*x 1 0 1 <?>!ftSi*#J| 104iffl 

icsjsil* ftfc^mtc ck o&ftsfts&fi:? > 

[ 0 0 9 1 ] 

W_hs0C IC <k 9, £i\ 5l^m#Ji 1 0 4 so ±lcS$Hfc? > ? 'HR4Bl«t*. IScU 
T . 0 3 ( a ) fcffluTifeflH L tz-mitis >) =J > sottff t IB] *i IC , «yl3>i^45? 
-r -y h 2 0 5 *fflv^fcECR^^7?aicj:9 x -tieS^ft? > ? 'H! so _h lc Zl g£ ft v 

rj>Hfc*ff^$ -LaLfcEttfl:? > 9 'HRfc-SHfcs, =>>)Hso^/& 

mT&-tZ> CtT, feiftJB 1 0 5 *>*&<bftS (03 ( d ) ) . 
[ 0 0 9 2 ] 

» to. %.WHt9 > 9 >imt -miti/ m 3>w^«bft*«ft«ni 1 o 5 a, %ss«*ib 1 0 
. %^iut#Ji 1 0 4 icen^jn $ ft ^mjaE^^ijp-t s c t **t-§ ft a: . &mit9 ^ 9 >^mt~ 

* . £fz. iJIt^ 5 n m tc FI 4 t <r> X- It tc . tt is . HLfcECRXA'-y 
[ 0 0 9 3 ] 

}^lc . El 3 ( e ) iz^jk-f J: 7 ic. 1 0 5 <o ±|c, pff S so ffl If <?> A u ^ «b & 3 ±g& 

1 0 6 frMt&ztitzftmt't & z tx-. ®mnftfrt>*zm-&m\>*rzm z f-t)*nt>ti*> 

. ±S^mffi 1 0 6 it. ck < *d htitz 'J 7 h JiStfL/jniftK^SS^Yik: «k ^^sotftif* t 

lc <k 0 fti?, ±g&mffi 10 6 14, m*-\t. Ru. Pt, TiN^ irsofiUso^ 

Wtt^^^mttttiisi-^fflv^ J: 7 ic LT t <k 5rto, P t^fflv^ci^, fc'lg < 

KJ»-t * 5rft614 SCOT-, 1nm\z J: * j^flgl^tf 7Ci:t, T i-P t - A u & irsofUil 

[ 0 0 9 4 ] 

iX IC , ECRXA'^fttJ:') $ft^,B i 4 T i 3 O 1 2 *>* «b £ <& ^Sim^fli ( 
#110 4) soiff 'lilc^uT . <k *) i¥*0HcM-r ^B^#.i>ii. E C R -y y vi^ffl 
v^fcB i 4 T i 3O n f&<r>W*t&\zr>\.*Xft.MW< Wim*B *) M^t Z tX. t m At -5 M 

mmm\z & ^ x . Mf&$ nz> b i 4 t i 3 o 12 is^ffl^**ftijap-e§ sck^av^Lt. 0 

4 14. E C R *>*v 9 m^m^X B i 4 T i 3 0 i2 *f&m L feiS^so. 4PA t fc»l!l9Efik: 
MS^ 4 2 0 *C i: L £^ttsD*§*T'£> £ , 



m 4 J: 0 . mmtiCl&tj* 0 ~ O . 5 sccm^'hS u i: § , i&m^a!b*0 . 5~0. 8sccm<0 
Bf . B^i^m*^ 0 . 8 sccmlM^Bt<^tauc^;tt.& c t frfrfrZ. z <7>n \z o i* T . 

^mi-fet^^T- 7 ( 1 c p> t mmmmmmTmmM.<7>m.m*mML . ^ 

ti^^^i¥^ic^^/c 0 tn^^s. mmwimvo ~ 0 . 5 sccm^s ^ehcwu 9 

-rn 2 0 5lcBi-Ti-O cot&ffe h LTv^^)ictf5|fcbf , Bi 

fc*ll£i:A,ir#£*i&^Ti-0 ^/^^Sb 6 !}!^^ 2 tiTi^-g, c t fr^W Lfz. Z <?> 
i&ifl ^isS £ IS i& A t -t •£ o 
[ 0 0 9 6 ] 

* Ac. St3ft«ta **0 . 8 ~ 3 sccm^^<7)it^U. B i 4 T i 3 0 \ 2<nit¥AMa%}®.f&Wfc 
[ 0 0 9 7 ] 

2 h\z. mm-Wi&fS sccram±.<50Jf^-fc li % B i <?> fij 6* ^ u H t % *) . B i 4 T i 3 O 

u^it^mi&mmf&frh-f nx l * 7 c t t*mw u/c 0 c^ie^^^^i&^^^D tti, 

o 

[ 0 0 9 8 ] 

2 <olc i; fz. mmWi&ti-' 0 . 5^0. 8 sccm^Jf^-U , ^^1iMA<^^ t Mmffit&C <?> 
[ 0 0 9 9 ] 

c *t^c7>£U6i-£$^c*-t IT „ 4 o^^tBjitc^^nT . 1t~f & Z t it 4> * X*a 

tl T -f . ECRXn'-y?STBi-Ti-0 <7>)&*S 9 - Y +j h^ffluTB i 4 T i 3 
O 12 ^B^«L Acitl§r<^iM&/&§mi±T-&.5 hv^S. C^^iGH L *z_LT'. fi£)]g 

S C i: MJBfl L fzo 
[0100] 

frT'f^fii LAc ^ 7 >8HL^3i!]ll (^iSH^/I 10 4) <ott.mcoi^T . EI 5 

v^xi^BHi-^,. 05 a. fF^L rzmm<^mm^mmmmj-m'mm.X'UmLrz^^yjKLx 

H5Ic*jv*t, (a), (b), (c), ( d ) li . SK6ftlf »K (a') 

• ( b 1 ) , ( c ' ) , ( d ' ) it, & * <7>ftm*m^m l rzmixmx & z , s-r . 

mm$t&-£ 0 t Lfz&ftct Xlt. 05 (a) Jkum 5 ( a ' ) \Z7jk~f <k 7 iz . H^#^tt 
tKffiB l fr<bffiJ&2 tlTv^ c ^fr a Tf'Fi L ^I1^7Ci^fi)3fet.f t E D S ( ^ * >l 

nickHii^. c<Joitmii^A-c-^fiK$ nrz&mmitmmmn. '&\z^-?umffi® 

3 0 0 ^ 6 0 0 °Cco|EHT'^^ L fz^^X^ » W^lcmBHi--5 > ^ M if ft*4tj&}A 

[0101] 

iXlC i&m-rL»^ 0. 5 swat. Lfz&tir P X-lt. mS ( b ) RZ/m 5 (b ' ) lc^i"J: 
7 tc , f^M L fc^H (^tSllKflcJS 10 4) tt 2 nicest LTfc 9 . B i 4 T i 3 O n <r>it^ 

mmmm.f^\zitm. Lxmm* * 9 ^-z^ts&mmityum-m 1 4 4 t , Bi 4 Ti 3 o 12 ^ 
it&mtftmmi&tiitt&LTmm** 9 >-&$t»&Bm 1 4 1 tfrhmfczn. mum 1 4 

l^o + lcB i 4 T i 3 0 [2 <7>f&&fr<h% Z>m&2> ^ 1 5 nml)S^SS^»iiggl 4 2 6* 
[0102] 

iX . mm-WiA 1 s c cm t L tz3k$r r Xlt » [215 ( c ) & V EI 5 ( c ' ) lc^-TJ;7lc 
. 1 4 1 ^4>tcMI|;& 1 4 2 fr*#St LTv^ftjRJ»**»K$ *l-& 0 Tztz L, 

1 4 1 S^^ltftt*-)! 1 4 4 It . t t lc 13 I? tf X v ^ij^WtE LT v^v^ffi i: >5r o 
Tv>4. Ja±lc^Lfc^JBtt, fiK^Bf ^>a**fr*»4 2 0t?*4. 13 5 ( d) 7k 

urns (d*) it. mMffi>&* i scent Lrz&ftxftmLrzmnmmffi&X'&zi)*. mm 



K- 3*. u n V c*- / kv_ ^ f)^ ;i> /JA "T Um /X IT W ^ U ^ o 

[01031 

E C R ?«t*>B i 4 T i 3 0 12 «^««lt, *l81lSi:tRlit4. 0 6 & . £ 

[0104] 

LTlB]^<?>ISS$iv^7F-tci:fc*^^S. mttfalcti. 8 2 5 0 *C g CSE * T <?5 (ft ® 41 fiS T 
tt, HJffSMiffi 2 <7ti7r *%)%ft'\k*fjk LTUS, 3 0 0*C>b><b 6 0 O'CT 

cfc?ftXV"*'iE>'' , Ol< ^ lc Jt v 

M t ft *) , b i 4 t i 3 0 1 1<?> sk it t*m c ft ^ <so & ft ic m l t a 

» 0J £ . ill □ h <T> i? * /< =. - X . ^ - ^ • T -7' => -i K • v -f >? 9 x % ®3 7f v 5 
1 6 6 1, 1 9 9 8 %, ( Jpn. J. Appl. Phys. , 3 7, 5 1 6 6 ( 1 9 9 8). ) ft ir£##lc LTnfcC 

[0105] 

l l . 8 6 0 0 °c-&m*. zumffii&T-iz. mfrmt)*±B < ft *) na* -7 * n ^ en® 

T i 3 0 n <7>* - M -Ig?J>5 6 7 5t*nftv^* % B^iLTv^SiiffitE C R 

^ B B B tt^lft:*^4LTus t i-tiii. ±}£ L *S 3Uc^ m« ft 1^ 

. SttflSlctt, 8 2 0 0 •CiT-li, MS i:^lc^)HiIS)b*±#i-^„ L ^ L . 8 2 0 0 °C 
*>>«b 3 0 0 S&lc/fcJMgfc'i&T^-S. 
[0106] 

83 0 o°c\zm-?z ti&mm&ite o o'cit-s^^, cco^^^-^^^^icfett 

&/&Jjl3SJ$l2. Se&««A*»*9 1 • 5 nm/m i n . mmftt&C jb*8 3 n m/m in, I 
^^i^D**8 2 . 5 nm/m i n T'£>o fc. lil±<JO^*^«b s B i 4 T i 3O 1 2 *S H HI c^> 
<*ISk:3iLfcMSl±s RBJff^^x;u ? icffl < ft 0 , f£ if K - £ t ft £ 0 * _h 

T&OffiMfr'blZ. 300 TCfc* ^6 00 'CcoSg^iali: ft £ 0 
[0107] 

±iE L-^^H^^aS^frlc J: •) » ^W^fb^llco^flgli^fbL . 135 (c) ic^Lfc 
ftSlfc&fftafcttT. iifig^frt 4 5 0tJ:i<t^t, 0 5 (d) & 
( d ' ) ic ^-3- <fc 7 lc . B i 4 T i 3 O j 2 <?> 4* *S H ^ ^ ft 5 Tv£ (7M>^U) 20 
- 4 0 nm*£J$<7)<f &tf>*i:tK*S||gK 1 4 3 <z> 4> \z . ttigggl 4 2 fKi^n^ «k 7 ic ft 

s. zntfLmx-i*. *i^*sngs 143**. 05(c) ^^05 (c ' ) iz^^-mmm 1 4 

1 lc*t(KLTv*5. ft*?, 0 5 tc^i-v^-f ticomizte^-z t » X R D ( X^HJf v£ ) PJS 
T-li. B i 4 T i 3O n <r> (1 1 7 ) $4<7>f- ? jb*apj $ ft s . ^/c, Buifi t fc-g^mimT 
!IM<7>gi£llc:fc^T . tK^a^ 1 4 2 tc>rt-t sm^aiElJflc =k »j , tK@H^ 14 211, 
B i 4 T i 3 0 12 ^ (1 1 7 ) B^Jf-o C **EI3Z3 ftTv^„ 
[0 1 0 8] 

-ttJc. ^ittt^^tltST'H, -j -iaSW±T-H^^143t)*^Tft < ft *) , 
m'&i}*¥tm.£ ft ft <ft^„ ^ij^li. Bi 4 Ti 3 0 12 ftir^Bii:^5'> *^«f^ 

6 0 0 s ClcjSv^SSlil±tcft^,i:, ECR^Xv^.b-^x<bft&x*;u^-^nJ§:£ft 
. iiX»4 ir^iec ») ^-t < ft^»rca6. ®SH±*»«fbL. $ ftH< ft -5 

ltk* zm<7>mffmt)*M*mz±% < ft 0 T-s^M^^tusj-n?. *>*o, % 

if#i^if - 'J-SSWTtttll^ ck 0 «fttt**J: v^«3b*»^>ft-5 C t fc ft H 
M^^mic ckftii. %S$«#JB l 0 4 ^ J t^^ft^mm'l±^^i-±ieMS^fr 4 



[0109] 

Zfz. -LiiLfcJ: 7 K&ftT'i&mLrzB i 4 T i 3 0 i 2 tttt. 100 nmgg^H^cf 

fclcfc 9. Jg<7)fflfiKi:4f'H-fcft!iap-** - ^ * ,5 T m t % S . 
[01 10] 

i: c ^t«. i&t*m#n 1 0 4ii, mi iz^-t^m^mm^ nx\^ a m i iz^-ttkmrn 

#JS 1 04tt> Bi 4 Ti 3 0 { 2 <o it^&sfc® iffi/£lc i£M L T jfifij & 5- > £ # t? ^ H KHt 
M-Ji 1 4 4 fc , «»^fflc^S«i 1 4 2 **#fK LTU*£§gJi 1 4 1 £: <^ ft J! t§ ia ? <£> 

Bfco&mintsic * o i^fbL . fflzis. &mtt®frh%zTt&<7>±.-?iz. mm-mm^msiz 

7F-t P Zhft^M'S. g-MUm&tt- 4 3 0 'ClcfeltS EI 5 ( b ) U< ItmMUm&ft 4 5 
0 tncfelt* H 7 ic^-t^flSi: & **fi8|» £ tlT u S . 

[01 1 1 ] 

flglc l« < , n*tt*SiU|$tt N ^tv£fc»3 ^ 1 5 n mlS tioTi^. Z <7) 

<*7lc, ««a«**««S3n*«Ml^^fl|»fl:JftiBt*Jv^T. fclfcicttiflt* «fc "7 tc. ft 
©J/tttflgi: S&}/i;:|Kflgtf> 2 o*>££:Rflg*>tfcr£ L . 05 (a) (a ' ) ic^i"^ 

T- 12, ±12 2 o<^£Stt«8**»<b *l*v>. 
[0112] 

05 (b) -S5 ( d * ) . Jkum7 \z^~ftfimt Sr o T S &«gHfc*to>iPJR 
iCcfctildr, WftlciftUB-** £ 7 IC > * -J iH^P& irso 2 -o^^m^mf 2 *i S f&ft&fH^ 
m$i-t2> Z t frSfmt C*>2Nf'£li. LfcE C R v 9 Ic J: *) H^^^^Sif 

**±h-lt2. 6 mmiz'gfe-tzwimnum&ftT'. mmizmm-t^n^wm^r^x 

[01 13] 

&fe, ±*£Tli. tf *v x t * 7 > fc<77 2 7t&mfrh KhWtitm-ZWWzWlW L fcfc*, 2 
o*>:RJ|gfc*ftJf 3 ft* «k 7 ic &S!ft<&li. i: t, 2 o 60 i: g*& ^ h ffii& 3 tlT 

v^s ftn^^ia^fb^saicfe^T t#<btis ^^t^^^tis., ^*<fct2oo^iafc 

[01 14] 

fJ£li> BaTi0 3 , Pb (Zr, Ti) 0 2> (Pb.La) (Zr, Ti) Oj, 
L i N b 0 3 , LiTa0 2> PbNb 3 0 6 , PbNaNb 5 0 15 . Cd 2 Nb 2 0 7 . Pb 2 
Nb 2 0 7 . Bi 4 Ti 3 0 12 , (Bi, La) 4 Ti 3 0 12 . SrBi 2 Ta 2 0 9 «r £<7)&m 

Wkitmnmx' & o x t . ^ -r ti *^ **ft^Mi& ^ 4 ic jts^ LT^^i^it^o 

icifeB^fsf / pffl^*6*#'btis j t<7)t%x.^tiSo * . m ^li tr x t * 9 > t 2 

TC^W^'b&S&ffciKKOii^ ^W^ft^S^ + lC 7 > 7> (La) ^XHa>^^^ ( 
^ h n>^^^) (La. Bi) TiO^ (Sr. Bi) TiO^ii 

KVtmt-tzztx. \;imzm.w~tz> z 7 ic ^gc^fi^^fli^pr^feijp^ ^ s - ^ ^ft 

66 fc 4 S . 
[0115] 

$h\z, mn%h\z. ±.m^rzB i 4 t i ^0 [2 m*umizm^ z z t \z * . ^ic^ 



J: i*B i 4 T i 3 0 i2«tt. 5 0 nmSll^TtctS k > ItttttH^ < &&<lgft 
[01 16] 

1 o 3 t ±.$mm i o 6 fc*>raiciajE*ep/iD'*s z t-c-ff 7 . rg^m«ii 1 0 3 t ±g&m 

SI 06 hco^tcm^lc J; *) m&ttWW L . HtJEfcflJfli Lfc t B <nmffi*mffist \z =k *) WL 

^ \zm^zf&<7>ttm*?mm. j&vffe^&fric & ►> s ah us c t . 

[0117] 

*i\ ±g&«« 1 0 6 \zn<7>nj£*£\im-tz> t. m s +<o ( 1 > ic^i-j: 7 - 0 . 
h t&\zn<7>m.mb*ffiiiz. m^izit. -1 5,»At@i4fitinTv^^, mfeu 

Zfztblz ZiiM±.mffi.^ffi,2 X 7 lz LTi^<7)T\ R1J 3 ftTv^&u. 
(1) 8 V^««Ttt, ( 2 ) ic^-t <k 7 %mffi.fr±% < mn 

[01 18] 

. nuii^mm 1 0 6 icm^mH^en^jn-t^ t . a 3 ) ic^i- * 7 ic, - 0 . 5 
vg^T- 1 0 m AM±.<7>n<7>mffi t ij-'ffi t iih$kB'&^'tc z^izm^x. ±^mm 1 0 6 

IcmcomflE^En^jni-s i: . ^> ») (3) ic =k 7 ic - 0 . 5VggT-l 0/iAlU^ 

nt«t6*ifitns. l^l, ±.3$nm i o 6 iciE<2o«jEE^en/in-r s % (4) ic^^r 

=k "7 + 0. 2 VSJg£TIEeoiI0TEfc*0fE*u ft^3 A Alc45. «JBE<7>*fejhHft 
< LTu < t , ( 4 ) Jc^i-$fig#^ii^ 0 
[0119] 

SV. 0. 2 ViloiEcomH^ EPftmr^ , (4) lz fjk-f «k 7 fcififtfcia -5 . c*>8U 

(5) ic tjs ck 7 rtti^m-siiM^M^ LxiE<?>mru*rLti^ < ^r-So jsbut* 

® 1 0 6 IziEnMB-ZWIW-f Z £ ( 6 ) lz <k 7 ic. a i: A, ir«^to»rttl <t v^figfr^ 
t*7lc«r5. *JBE 5 < LTUoTL (6) \zfjk-f <k 7 ic s i: A, 

£««fefc*»t*i>8m. $ ib ic. ifrcv^Tiigm^ 1 0 6 \zn.<7>mK-%t\lfia-t £ t , ( 1 ) izifk 
-Tck7lcJ:7tc0~-0. 8V||JT\ IZ t A, tmffifrffiil* . lot, ( 2 ) CO * 
7 lc.mSCk:iIt«Jt*»SSt*iftv^ «k 7 ic _Lg£«*i 1 0 6 lz- 0 . 8 V U±.<Dmi£* HP/jn L 
li. ( 1 ) cr> =k 7 *«0il**a£*l<irv^S5Stn:<^^J|g^ijilf c t ic ^ ^> , ( 1 ) \z^-ftk 

[0 1 2 0] 

^J^li, ( 2 ) ic^i" <k 7 \z- 0 . 8 Vm±0«JEE^EP^D L . ,mS(^m^!b*«ltl-5^Sg 

( 3 ) c^ck 7 %nffii)*ffiti*-t < % z&&tfi<7>vtmiz% zcoytmij. ±ss 
ma 1 0 6 \zn.comm^ewf]v Lx^zmitmn ( 3 ) ic^i-^.ie^ rm^iftg:^ 

[0121] 

L ^ L . _L9Sm* 1 0 6 \ZiEcomf£*W1W? Z> (4)lc^i"=k7tc.IEc7>0~0. 

2 v <»m}£ffit&T' . mffifrMnzi&&mcr>w;m\z% % , z;-?^ 0*^0. 2Vco^t- 



%h\z. o. 2 v w±^iE^mflE^En^n-r * fc » ( 5 ) ic^-r £ 7 icm^^^n^ < & 

►) » afifilifcttflgc^fT-f S. c^ttiic^^t, (6) \z^-t^n\z. IE<7)0~0. 2 
V<^*JE««7*JBE*EPfti LTv^ I. Hiftf! **S5ftJS^^flg<»*iKIJf $ ii & . z co ( 6 ) 
Ic^SttSttUgfc. r IE 165 fife Jjtl ^ — K J knf &z t\z^Z> 0 
[0 1 2 3] 

\^xi.^*) . mix- ^-t^mnwm^m^Tz^i-^ \t, riE^Mi&m^- k j . riEcoft 

ftJ/t^-Kj* m H J » rft<^Mtt^- K J <^JL^lt_L4 oc?)^- K <>» 

$SLT#St^3tt^^, I¥*ffllcli^£ k , |~ IE <?> Si fitful- K J k rft^^fficfit^ 

m^oi&fitt^- k j a* m c Mi/t^ng^i- rssst-K j T'* 1 ), 2 k 

to*fiFfiELtv>* z k h*mW Lfc. oil, r*ftK*-Fj 4 k § . - 0 . 8 

Vfr<b+0. 8 V^mflE^t^T- TMfiK^- K J Jb'StJf $ ft*. - 0. 8 VJJl±*>«JEE* 
EPftn-f£ c kTfi^Lfc rifittt- K J k $ HU - 0 . 5V6^+0. 2 

V^HidEliisXT- rfiSJS^-Kj **iMUf $ tl-5>o Ctl^<^2-3»cor^ftfrL ; &-Kj k Tffi; 

sjjtt- k j k *) m*>*> z k t&s. cti^ti, vn^m&tii* - k j & u rm*><& 

[0124] 

J - 5 X 1 0 " S AT-*> 9 . rft<7>Mtt*- K J T* — 1 X 1 O^AT'ifcK t* 1 ^ & 

**>itij* 2 o o fgic tits. c<7)c k a. #^^c^- H6oiasij^qr^tc-rs s t^T-*> 

[0125] 

* fc, &i$%#J5 10 4k iOTl 1 0 6 <F> ffl \z ffi z. tzti&mm 1 0 5 \z «fc 9 , fettli 1 

o 5 <?>j#o k mmfrh . * ¥ y Tc^yp^nr fig SMica. #ijxa\ s^fb 

? > 9 ^ 14 , >< > H dp ^ «y 7' li 4 . 5eVggTi§i)' > 7iiU^i i^^x^iJf 
-^fcl|Lfci&3-. €^^lc it 1 . 2 eVgg, ltf^l;i3 2. 3 e V k mm=f Iz >* 
•J Tfc*«v* :: k fc*fci<b*iTv>s. ^oT. Wf®^*-^ CIEfL) left LTli^ M Ttt 
frm^b*. feig^c^u ? h a> (If) icJtlTttA* V 7tt^iui:i7 C k tc ^ 5 . 
s¥L<U, f)^i?^yt- + 4 • tT'-TT'MF • 7^'U > I87f, 48 
4K. 2 0 0 0 ^, (Wilk et. al.. J. App I. Phy s. , 8 7, 4 8 4 (2 0 0 0) . J ^##lc 2 ftfcv*. 
[0126] 

v^if^-. If liBTtti^-t < . lEJLtiSftiilc < k 7 atft l Jt)jfT'§ £ , HKSC. 118 
te ^ -t J: 7 le , _t 1 0 6 t IE <7>mffi ^ EP m L k S k , ft co MJ£ ~k EP ^jn L k g T* 

¥ • ; Xlt ( s/N It) ^l»l_h^ t»- 9 ^fll*J*S»lct*Sft**^firic^:* v>. 
:tlli, Ife^Jl 1 0 5tfflufcaSTJ>5. 
[0127] 

±iB LfeEI 8 ic^-t rtSttt- H J k rgStt^- H J H % > ^ iftf^ k U 

l^/fifc. , ife^ <7>wmitt oil, f-nof f 

J<^»S&*li. 08^) (4) Xli (5) izfjk-f J; 7 Ic » ±§U«« 1 0 6 tcft^mff * EP 
fttii-£ C kT*. Ti&SK^- K J **<b r^ftttt- K J let - H$St5 C k J: 9 =ff 
li & 

[0 1 2 8] 

£ ft. -r*- ? T o n J 3A 08^0 ( 2 ) ic^-t J: 7 iz s ±.ffimm 1 0 6 left 

cr>nEE*-0. 8 VW±EP7jn LTm-rt^^^tcjrtns ck 7 fci-S C kT-tf i-lickv^. C 



J rfcfttft*- KJ tctSCktioT To f f jXUTonJ^f-? (ttflg) £ff 
[0129] 

8 ~+. 8 V<7)jg^^^j£^ep/jn L i: § <o«iftte^*5X * C k T-B^lzif^ z k fx 
§ 4. 0J*.ii. 121 1 ic^i-fH^*:- h To f f J fuHis k VM&in.^- h 

J T-£>Sif£-, 08^) (l) lc^fJ;7lc-0. 8~ + 0 . 8 V ig ^ ft m ffi EP fln Bftc « 
ftE**8fe*i*u c t ic «fc ») ^JKfT-§ S. 
[ 0 1 3 0 J 

II 1 \z^-tm=?<m±- Ktt»**» To n J fv^i.^ t |" ft Sift*- H J T*>* 
18^) (2) lc/isi-ooj:7lc, - 0. 5^+0. 2 V S ft «JM fin EHc m^t *>* 

^gocflnns c i: ic «k o f<j»fT-§ rm^^ficm^- k j t m^Mj/t^- K J . o 

* 0 , ToffJtronJ *>ttflg<7>«0iE{fitt . 2 0 0 €Ja_tfc*>£ C £: t> , Toff 

j k r o n j <7>mmt}*. g^iz^mx&z. mmz, lE^mB^mzn^x t . o ~+ o 
. 2 v^mjiiBHT- r o n j t r o f f j *>*j»f*»HrA6 

[0131] 

- H fcft ifTSTuSBBtt. t-- 9 tlX Z Vtmx & 2> . 5 tc , *r ^ «b 

- K fc*)lc x m«ldE<7>mjEE^EP7jn LT t . LTv^l, H lt^.it~t Z> Z 

k% <^-9ii*mm2tixLZi zkiz%^. &ot, ei i \z^-t fammtm j-iz * na 

i o 3 k ±%$mm i o 6 k <nm\z wmz ntzMBiz *> siaflia^fl:-** c t ic i ^ ^ 
9n>t 'iif tLTjsiiitst^Ti)^, ft*?. ««e« * -r ? *m 

=fk LTtfflmct **T-§ So 
[0132] 

EI 1 \z^-tm=F*mft$ it htztsb <r> m BE it. rH^ftfitft^- H J lz-fz>rzdb<r>mB& 

#.miz&±\z % z> t)*, m 8\z^-? * 7 ic . -o. 8 v »k ^^»c^ais^**/jN$ 

iSWH^ut 17 c k it, t»>m xtc i: o T^finc^jpjicft 0 . $J;ctt. ^ift 

y V 9 , ><—V + >\, • if 9 Jl •T7'7-fT>X (PDA) <?> A & (b -f , Wtf 

Um*?. mm^--y b , k<r> > -j ^fflv^v^lSgwiafti^TtfS c t 6* 

STft^i: ft*. 
[0133] 

13 i ic^-tm^icfeits t»- 9 ftft $ nzmm\z^\*x. m9\z^^- 0 ±^mmioe 

. ±g|5«ffi 1 0 6 ic- 0 . 8 V M±.<7>nK.-Z£\lW-f Z z kX-. m<r>&&tiift!l£! j ( ri& 
HJ) . TonJ ^«S3A^^^flii:i-^, 0 C<7>^:. -^^^r 

kiz±.^mm 1 0 6 lz-0 . 3 V^ep/jnLT, «JE*EP^nUfcfcSk:R«IJ3*is«0itM% 

[0134] 

3 ti fell tt , fll 0 ^ **fi^: tft 1 ?. c <t> ^ , ^f^> it)Mc 1 0 0 0 ft £ X >h 2 < ft 
oTv^So L^L, c 60^<^m'iTLfitt . m.±ii.cr> 8 6 %T-*> *) , t* - ^ ¥!l SU li ft 

v t *> * . it, S9ic^ti o^tfflits io. ooo, ooo^cJUf^niii 

«k 9 . 1 0 S^M^> 6 6 % ( 3 ^<?> 2 ) ^^icffi^ L , ^- ? commit 

*IPfeX&Z> Z k i)*=f>m$ tlho lii±.\zfF L tz Z k \z J: *) , 0 1 ic^i" ffl v^fc > 

tc=kti^. i o %-<7>tfznmm-&m lx^z z kh*£>frz 0 

[0135] 



° k ^ -L XL 1/ /C ^ "n l/'J ^ VdL s ^ V -J ^ "J '<± -s? 35 HA _L w m \ _L v/y i 

L^Lftfc*<b, Ctl"b§Ji<7)^^^^ax E C R X^' <y 9ft\zm^.'t h fctf>-?tt«rv*. M 

x 'J ^>glfc<7)±icjF2>£-f £#&^nii, ^iefb^^fb^m^vi (CVDS) , 

[0136] 

TS&mffillii, EBIt«« CVDv£.MBEv£. I B D>Jft 4r <7> ffe <?> jgR flU ^ ^ 
9 ft, P L D&ft tT-r*f&-t%> Z t fc*T*§ £, fed, ECR^^';?a*ffloi:U 
[0137] 

*f)ECR^'<f ? *^3&-*s«tIIgfc, K£»3££-?jS«S3 -efc^Hfcfflu* :tT\ 
* St KIR 9 ttJi" C i: 4 < . m$t®%mmiz J: *) ^l^MUtio. cn<b<OCMcJ: 
9 . *aiI*t£*>£1R*g2S4'-clfta&T§ * J: 7 \z ft *) x *#tt*ft *r*>ft£L*>f&*%§i* 

H< ft 0 . t ^ffi<7)Jff1±<7)lS]±tCOft**^ 0 

[0138] 

Xv^B^ttL. J: -5lcLTt *v^. Jfc, § Ji * J« L Tz '& \z . 

m+ft ^niaft tfx^Bm^T*. ^/^LfcJi^T'^-^ (^jDi^iiaJi) l. §^<^itt'i4^ 

[0139] 

i: c ^t-, il^M^T^&co^- 9 ^ m Bf ic > ^ »fi-f £ r*f*J £nf ^ 

icttfSLT. m«S^^©lc _hlf & c t Willi: ft % 0 MOSF ETtS + fJIt LfcD 
RAM^SRAM, 777y i >t'K J :tT-li, r-h, v-x, h'M ><?> $g t>£ 3: ££ 

tbi> Z t 6*BJ^i: & 
[0140] 

££s W -t^^m^ff^fliT-tt . EP^jn L ^miE«iE^T-*> -o iil ^ ft *l i: ^ 

^■mj±*wm lt t iBits^^mti^-bn^ „ ^fEB^s^® ft®,nuj. m 1 ic^i- * 7 ic 

, ^MttHlclfeliJi^tg LTSCM L . Cii'b^ 2 o^iST'Rt? J; 7 lc L tz t Z *>\z3b 
Z>. C^ck^^i^tfsctT-, 2 o^mffi^lcpffS^mJI (DC. ^ux) ^fllftDL 

HT>t1 ^fii^HmBT^i: ft 
[0141] 

fifeoT. 13 1 0 ( a ) ic^-t* 7 tc, *fe*f:tt^flx 1 0 1 atfflu, nm^fifz 

Tffimmm 103a. 103b*fflv>**7lcLTt±v^. tfc. 010(b) C 

J: 7 ^fe^'tt^^x 1 0 1 a ^ffl^, T^m«Jl 1 0 3\zziy 9 ? V mm 1 0 3 c £ 

^ItS i7tLTtJ:v^ tfz. H10 (c) ic^i" J: 7 1 0 1 a^fflv^ 

. Itre $ tl^±gUmii 106a. 1 0 6 b^fflv^i^LTtiu. ^>blc. 1310 ( 

d) \ZTjk~t £. 7 tc. mm 2 nrzTunmm 1 o 3 a . 1 0 3 b tmmz nrz±mmm 1 0 

6 a. 10 6b ttfflv^4J:'5lcLT'tJ:v>. 

[0142] 

13 1 1 ic^-t «k 7 ic. ^7 x^pS^ft ft -5>*fe^1i60*3Hx 9 0 1 *fflv**«k 

7 t LTt C^Jf^-. [3 1 2 ic^-t ,k 7 tc. 9 0 1 lc jt i§ ? L fr2 fi£ LTC C 7* 

7 ^^^it , sflx 9 0 1 <nmm ( Tgpmnji 1 o 3 <nm^m^mtim) * 0 -mnm^ > ? 

n^t^i7lcLTiJ:V^ C <7>^ii i: f -g> C t ic J: o T . ^ILtfV^7 X^^Xft 



/'L x m w u j c- 'd. <s> o 
[0143] 

2 <b\z, mi 3 (a) lc^i-=k7ic, £Hft ircD^mtt^ =fr-f & gflx 1 1 0 1 *fflv^s 

* 7 lz L T ^ J: . $ , 013 (b) \Z^-f £7 \Z. &ffi\ 1 0 1 ± lc |£ L T Tg&« 

ffin i i 02^«x, -tfc&simttjs 1103, ife^n 1104. ±^mm 1105 

«k 7 \z Lit J:u 0 Hi 3 (b) iz^-fmi&t Lfz&&. 110 1k ±SB« 
10 14 4] 

* fc. 0 1 3 ( c ) \zfjk-t J: 7 ic, ;kJBtfx 1 2 0 1 co_hfc. 3£t@*m#J5 1 2 0 2. 
H 1 2 0 3 . ±gum« 1204*»W-*«k"5lcLTt«J:v^ C <7>m& t L . &mm. 

12 0 1**. Tg&MffiJI k ft EI 1 3 ( c ) iz^-fffimiz-tz Z htcioT, Mft^tt 
«0 J: v^JRffi 1201 ^i[c§ifiKfi<,tf^$tm^^T\ * 0 ffiv-»^jn^m**#«b 

[0145] 

ft*?. %3S«#jitt. mmt)*m < ft* s t«aE*»atii« < & o < ft*, stt 

ft*, fammi*m<r>mmfi*® < ft* t % agitate *k s/n 

9. S/Nifc**t»)i<4s. 
[0146] 

Slni*#It*ltt, &SI«#JIli 2 0 0 nmJ: , )|< Ufc^**«J:v^ ^ BJ§ % h <T> H M <r> 

i&mmtmomz ^3o~i o o nmx*£>*ui. > * ^iftf^**angs *u g^H: 

*Fft*fcASli. %ftttttJS*>AF3* 5 0 nmk L k 3 left "oft*:. 
[0147] 

i@]«ic, famm.ikm<7> ±.<7>*&mm\zts\*T t . * ^Mftiiiijf^fti-s. c*>jgj?tc 

o T » A 1 Si ?-r7h Ta?-yn%fflv^ECR^^'^aic 

«k 9 x §*Al 2 OjI, Si0 2 I, T a 2 0 3 lgS*^ -J 3>S«^±tcj^^Lfci»^%fliJ 

S ±8B«« ft fcttl&i: L. x 'J 3>*«fc±»W*i:tf>fflk:«JBE*E|J*niLfcfc§ 

*l"b*>«lftiei&<7>*SStt, El 1 4 ic^i" <k 7 lc ft*. 
[0148] 

ei 1 4 ic^i-j: 7 ic, nmiz * vnxfiLmmfrm* 9 . m&t>*m\>*& t 

2 < ft*, CtilJ. JD? ») Spo k . feftis k LT<0 4f'l±a*»«bti-f . ffll/jrfc*/¥v*» 

^•x %»*#KlcEPWi3 ti*«JE*»/JxS < ft 9 , S/Ntb** i= 9 ic < < ft 0 x > 'J 

icfcv^T. iiSSjifti? ^ k L fz?jt)*£ 
[0149] 

- ^«9EoraH*%*'tna:. a i 2 o 3 k. s i o 2 i^fflv^jf^a, n 

1 ~3 nmiRi'io. T a 2 0 3 ^<?> Jf^- U % 3 n mM±<?>mm il it «fc 
•b^*g*<?)^lft, Si0 2 tTa 2°3*^«l*3*fc*&***>*n* fllj?fe*3-5 nmT- 
[0150] 

±^tmj, 1 ^<r>i&mm¥9k : ?~km\z \^twlw Ltzt)^ kmizmn^ z> * 7 tc. «^<?> 

IjlllStftSfiKJIJ § HtT*f»^ -if S ck 7 IC LTl *v^ 0 #1J^IJ, EI 1 5 ( a ) \z^~t J: 



/ K- ^ n<C\~*i I313K11A X O V 1 „ Tx JiS <- '<*. O I DP TSfl /1U 1 O V <£, , 7Si SJi m 1 O V O 

. %$Ji 1 3 0 4 ^ff2j£L, *6*tFI 1 3 0 4 coilc, & * Fff £ 521 8t illl L T iggttf) ±g£m 
S 1 3 0 5 J: v>. fg&<^±gBH:1® 1 3 0 5 tc *tJE L X Ht^%ii#if fc* 

BB^U ZilfzZ k \z%& 0 
[0151] 

«k 7 lC^iilC{$fflf £ C k fr*T-§ 5. C <7) if ^ , /jDl^a-hX^f <Ci:i)*T?IS^T, 
^^tt<^rS]±*t|5iti, X 11 iftlcfy v*. S»<^ ±gpttt« 1 3 0 5 H WfC-T * 

%SI«#3fe : ? 1 ffl^ffi«t : fei9«'tt'5r fZ^lMLTWiW.'? -£> z tx s L tzW) ft frSRWX- £ 

So 

[0152] 

£fz. EI 1 5 ( b ) ic^-t <k 7 ic , ^ittSffi 1 3 0 1 ^_hlc. ^ii k % £ Tfflmmm 
1 3 0 2 £0fiS L . TSPItffiJB 1 3 0 2 <o±k: . 13 13, %&mm 1314, 

±«5«« 1315 %zm&<7>m z F*mm ^i^tuuu. 00*. a. ^^l^ 

%S|1B#JS^s R I Ev£^ I CPi'Vf IfcECRif r& k/joIv££fln*£ 

-tT\ fO **>%lil«#JB 13 13 Jb*ff2/£T'§ £, Z<7) J: 7 IC#8£ LTi^tS ChT\ 

mnsrn* «k o *s < -t 4 3 t v^m t % o , mmm* s tc i«i ± $ * 5 c t **? s * 

o 

[0153] 

^•blc. HI 5 (c) k^t <k 7 § * C0 3il^£*$j£ LTv^!i^«#Jl 13 13, 
«fe«W 13 14 *>fi|Jfflfc x *fe*t« 13 16 XMl £ 7 ic LT^ «kv*. £ . HI 5 ( d 

) ic^Fi-j: 7 (c, g-m^c-^o xnm<^^mm 1324 *fe#ji 1 3 2 4 ic* »> 

ttftttttli 13 13 CD$Jffi^»7 ckitClTt £0. COif-g^ Ife^fi 1 3 2 4 co-g&T- 
» 115 ( b ) ic^-tteJRJl 13 14 ^l^^titv^c k 
[0154] 

0 15 ( e ) lZTfi-t =k 7 ic, &&?fcttl£LT«&tf>3*i&*#JB 13 13 
L „ C<7>±<7>*fe*iJi 13 14 li^a tL, S* ^iLTv^ 5 «&<7>i$Sm#® 1 3 1 3 co 
fflJSBfcfttt-* £ ck 7 k: . *63tJi 1 3 2 6 i 7 IC LTt C ft «b <k 7 k: . 

^T^ic^st l x mi&L rzi%.&<7) faffintkm 1 3 1 3 ^m*. «i#T'i7 i?tct-5c 

[0155] 

Zfz. m 1 6 \Z^-? «k 7 IC. *f£Bfl<7>^i^0fjgtcfckt -5 SfeUilBtt&^fc X 7j l«J 

icnU. Y^lSlICmfflEJU Lx X 77 ft >< x * TSS*«W lc JfM L , Y 75 61 ±g&«« 

. xu fa'* *7kvY lift * izmnm^n x ^ <y 7* n -h -v 

o 

[0156] 

T*>5. ^if^Il 1 0 4 lcpffS<7>mj£jt?*Ed7jn $ tl^^flgk L T -fecoM'ffiL^ VH L it & 

±gi5«ffi 1 0 6 tTMii 1 0 3 t <7>m\zmfecomj£ im*.\x- 0 . s v> ^en^n 
ts^ 0 1 7 tc^-t J: 7 icm^fft3b»igfb-r -5 o tas. in i 7 <r>m.%& it . ±iemftp H iic« 
8f£tfe ftm*>Km*wmLrzb%\zm%.2nznm-&^Lx\,'>z>. 

[0157] 

fj^ti^±ie«ffip^ic. i x i o"'aii^ i x i o -bA5kM<nnwi*>mLrz'&itm'm§. 

fr'b $ < iBjfttftttJIBT&S. ctitc^fL. ±lfiia«Wk: 1 X 1 0"6Alil±<?>«a£*3itLfc 
^tt. SStti4«aEMfe*^:S < * *) (iittl 0 m A) ifiK^l^ <tt ^. 
6-'bB^<b^^ e k 7 kz, ^^m#Jl 1 0 4 icfcW-SStfL^ftli, 1 0 4 IcaEtlfc 

* o X ^3£rt:L . ©SK^ftikfiStjt^flii:^ 2 o & ft {fi *>» ?F ft -* * . fifeoT. 
H 1 ic^i-^Tii. m/£ic cfc *) Sg®)i-s c t *»5T(S6?*« k k t , mrtlc =k o SBKii-s 



1 V 1 O O J 

flBTtt%»i*#ni i o 4 t)*n&tKtf:m<7>m wz^-tm^ izk l, m i 8 ic^-f* 7 * 
■*\ -Lg&m*i 1 0 6 1 r^mmm 1 0 3 t<nr$\z, %<r>^>i ^ms. cmx.it- 4 vt- 1 0 

m s ) * 1 £. fficftfitttliSi: ft*. C ±!B18«fflk:, E*>><4, xmjE 

(«itf+5VTl 0 m s ) ^iS^CEl (15IJ^IJ4 0) EPfa-t £ jii » ffi ft flg * S . 
[0159] 

^oi-^c tx\ 3iI$m#JI 1 0 4 fitted ft"**. &oT. #J;cl4. t. & 

^*2 >u ^^EP^ni-^, c ):T\ ±i£iH^<7) > * -J v r o n J *> J» *>> «b T o f 

f j ^wm^&itz a. %tz. r o f f j <nftmij*h r o n j nvtm^vtitz > * 

[0160] 

vEic * 0 $ § c fc a*-? 3 s . 00 * «\ + 5 v T 1 0 M s , 4 0 ^ >u x -k EP ftn 

LTiJ&tttii: Lfz'&. - 4 V T- 1 n s <0 3§ vwu X £ 1 0 @EP^ni- £ d i: ? N fficj&tft 

0 0 0EP/iD-ti, c fc JS&tftttMl^ i:^ffc3 C t 4, rT ft&T- <£> £ . 3 h \z , zcoftm 
lz. - 3 V fciRnlRJEi: LTlOOdSW'H 1 0 0 0 EP fit) & i&SJ/t^fli 

[0161] 

tfuc in i ic^i-^T^mrt^^ijiii-^, x ^ v t Lxm^^m^iz^^xmm^ 

£. HI 2 0 ( a ) iz^-fm^lzis^X . ±§&«« 10 6!: T8B««JB 1 0 3 £ <F> m lz 3i£tl 

smsnii. Ei 2 o ( b ) ic^i-j; 7 ic, fammbm 1 o 4 ^fittT-^tiur^^figi; ft 

0 . ttftttttffi 1 0 4 i)*fiffi:K^flgT-*>tlli^>^flgi: ft § . 0J ii\ 132 l<?>^-^> 
xiCTFi" <k 7 ic, _Lg&m*§ 1 0 6 £ Tg&mM 1 0 3 b cn>m\zn<r> ji x t ]E<r>><& x £ 

^^uizBwm-r z z tx\ _hg&iM 1 0 6 fcTgpmsm 1 0 3 t<nm\zmnimm.^^> 
*km£*7tfim£it, &K\zm*)&2.zz£i}*T-zz. 

[0162] 

ztz, *nm<nmmiz&ii- zfamntkm 1 0 4 *m^rzm 1 \ZTjk-tmj-\z *niz, 
mmm 1^ 0 3 1 ±.mmm 1 0 6 t^raicit^mjBE^Ep/jn ltz£ % <7>mm>-m\£mv£fr . m 
2 2 izTT.-t* 7 lEpj^Ep^mH^^fb^ -its c t-e^* sifitttiictfcts, c 
ti<b§ *<7>wimizzii<fzm*i}i Lmmiztn-rzmmmzttmL. 3 o<7>^fli ( 3 «) ^> 

t'Jmffi. C<?>it^. IW^li, I5fe^ti5 Lfff^ 0 . 5 VIS J: C tTv 3 1 
^>t'J^]|-?§5. ^^figicM^^ *5 mile tt, - 2 Vc^mJI^T^m^/i 1 

o 3 ep^jd Lxm&tK^mizm uv^ o-hn) . 

[0163] 

m^T-^^ mm* 4 0 nmWTfcSUUfcLfc*^ - ^«ai*»^< atns «k 7 ^ ^ 
zrzfr\zwm%%>mn&i3*wLm2n%^z t^^ntv^. b i 4 t i 3 o 12 *^«^3 
ti/cH 5 7 tc^j^-r ^^^(^^n^fb^^ (^ni&fb^^^) rcisv^Tt. Hi?** 

4 0 nmWTC4 5 tt«*^< «t*i4 «k 7 ic ft •) (PJ^M) . W fiS ft **mPJ 3 

«k 7 ic ft -5 , 
[0164] 



TiX "J 'd. "J!K 675 ^Hi H* ^- l u J T# ■» 79X P3 fv_ cK \ A" "-> >l t (. V ' 9 WBn « ftMw -O W -3 e& ISIL E& -fT IX , 

ftfc^. lE^mffepfln • m^mjEEP^jnic «fc •) m.ffi.mKft&vm ft s t x^- ^ ^if.T 

Z f) t X f 'J y X [J s BtfB*>*i36k: J: »> 3 0 #ggft Cfc«fD LxmULX L * 7 . C 
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